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1. INTRODUCTION

Q. Are you the same Robert G. Rosenberg who previously submitted testimony in

this proceeding?

Yes, [ am.

What is the purpose of this testimony?

The purpose of my testimony is to rebut the return on equity testimor_xies of
Attorney General witness Dr. Carl Weaver, Department of Defense witness
Kenneth Kincel and KIUC witness Richard Baudino. In particular, I will rebut
their proposals concerning a recommended return on equity in this proceeding for
Louisville Gas and Electric Company and Kentucky Utilities Company (hereinafter
referred to as LG&E and KU, respectively, or the Companies). I will also respond
to those witnesses’ criticisms of my cost of equity determination.

Have you prepared an exhibit in conjunction with your testimony?

Yes. In support of my testimony I have prepared RGR Rebuttal Exhibit 1,
consisting of 4 schedules.

Were these schedules prepared by you or under your supervision?

Yes, they were.

Please summarize what allowed returns on equity these witnesses are
recommending.

For the clectric operations of LG&E and KU, both Dr. Weaver and Mr. Kincel
recommend a return of 10.0 percent, while Mr. Baudino recommends a return of
only 8.7 percent. For the gas operations of LG&E, Dr. Weaver recommends a

return of 10.35 percent, Mr. Kincel a return of 10.50 percent and Mr. Baudino of
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only 8.9 percent. In the rebuttal testimony, below, I will provide numerous reasons
why these return recommendations are substantially understated.

How do these return recommendations compare with recent returns allowed
by regulators in the U.S.?

These return recommendations are well below the general level of allowed returns
for U.S. utilities. According to the April 5, 2004 Major Rate Case Decisions of
Regulatory Research Associates, average allowed returns for electric and gas
utilities in 2003 were both at the 11.0 percent level. In the first quarter of 2004, the
average allowed retum for eleciric companies was 11.0 percent and for gas
companies it was 11.1 percent. [ am including this information not to recommend
that the Kentucky Commission merely “follow the others.” 1 think this
Commission should decide the allowed return on the record of these proceedings.
However, I do think that this information shows that the general level of allowed
returns is higher than what is being recommended by the three other witnesses in
this proceeding.

How will the remainder of your rebuttal testimony be organized?

I will give a brief description of the cost of equity approach of each of the three
witnesses. Along with that description I will provide some general commentary on
why their recommendations are understated. [ then continue on and discuss
methodological 1ssues wherein I find problems in their approaches. Along with
that analysis, I will discuss why certain criticisms those witnesses made of my

approach are unfounded.
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Q. Would you begin by briefly describing Dr. Weaver’s cost of equity approach?

A. Dr. Weaver employs three equity costing methods on proxy groups of electric and

gas companies in order to reach his recommendations. In Dr. Weaver’s DCF
analysis, he employs both constant-growth and multi-stage growth approaches. Dr.
Weaver also conducts a CAPM analysis using various inputs for the risk-free rate
(proxied by a 10-year Treasury security) and two estimates for the market risk
premium. Dr. Weaver’s third approach 1s a risk premium analysis, calculated over
the most recent cleven years for his proxy groups.! Because Dr. Weaver believed
that interest rates and the cost of equity are increasing at the current time, he
performed an economic adjustment of 95 basis points to his two DCF methods to
account for the prospective increase in the cost of money. Based on these analyses,
Dr. Weaver determined that the cost of equity for electric operations of LG&E and
KU lies in the range of 9.75-10.25 percent with a midpoint of 10.0 percent. For the
gas operations of LG&E, Dr. Weaver obtained a cost of equity range of 10.10-
10.60 percent, with a midpoint of 10.35 percent.

Do you have any preliminary points to raise about Dr. Weaver’s testimony?
Yes, I do. First, Dr. Weaver’s cost of equity recommendation for LG&E is
inexplicably different than his recommendation in his very recent ESM testimony
filed in December 2003 in Case No. 2003-00335. In that proceeding, Dr. Weaver
found a cost of equity range for LG&E of 10.25-11.25 percent. In his rate case

testimony, Dr. Weaver’s determination declines to 9.75-10.25 percent, which is a

Although Dr. Weaver obtained an 11.99 percent risk premium result for his gas proxy
group, he judgmentally lowered this figure to 11.0 percent in his further analyses.
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drop of 50 to 100 basis points in just a three-month period. In response to the
Company’s Data Request No. 32, Dr. Weaver indicated that the risk of LG&E had
changed very little between the filing of his ESM testimony and the filing of his
rate case testimony. Furthermore, the yield on 10-year Treasury securities 1s down
only about 2 basis points between the pricing period employed in his ESM
testimony (approximately July-October 2003) and the time period used in his rate
case testimony (approximately September 2003-February 2004). A-rated public
utility bonds and the public utility composite bond yield are only down 27 and 22
basis points, respectively, between these two time periods. While changes in the
cost of equity do not directly track changes in interest rates on a 1-for-1 basis, to
have such a drastic change in the recommended cost of equity over such a short
time period should give pause concerning the stability and reliability of Dr.
Weaver’s analyses.

Second, Dr. Weaver relied extensively on projections of the 10-year
Treasury Note yield in his various analyses. In particular, he employed it in his
CAPM analysis as the risk-free rate, in the risk premium analysis as the interest
rate to which the risk premium was added and as the economic adjustment factor
for his DCF analysis. However, he has, in my opinion, understated the projected
10-year Treasury Note yield. Although Dr. Weaver cites a 4.9 percent forecast for
the 10-year Treasury Note from the Office of Management and Budget (OMB),’

that forecast is from almost eight months ago. The more recent forecast from OMB

Dr. Weaver originally indicated that source #3 on Schedule 39 was the Congressional
Budget Office; in an errata sheet he corrected the source to be the OMB.
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dated February 2, 2004, indicates that the projected yield on 10-year Treasury

Notes over the 2005-2009 period is about 5.5 percent. Furthermore, although Dr.
Weaver cited a Value Line projection dated November 28, 2003, a more recent
Value Line projection dated February 27, 2004 shows that the projected yield on
the 10-year Treasury Note over the 2004-2008 period is 5.44 percent.” The
Congressional Budget Office (CBO), one of the sources cited by Dr. Weaver,
shows a 5.5 percent forecast for the 10-year Treasury Note in every year over the
2006-2014 period. Mr. Majoros, another witness on behalf of the Attorney
General, cited projections for the 10-year Treasury Note from Macroeconomic
Advisors Long-Term Economic QOutlook, December 9, 2003. Those projections
indicated an average forecast yield of 5.6 percent over the 2004-2009 period and
5.8 percent over the 2004-2012 period. Finally, Blue Chip Economic Indicators for
March 10, 2004 projects that over the 2006-2010 period, Treasury Notes will yield
5.6 percent. Based on these data, using a forecasted 10-year Treasury yield of 5.5
percent would be reasonable. Using this forecast rate would raise Dr. Weaver’s
results for all three of his methods.

Please briefly summarize Mr. Kincel’s method of estimating the cost of equity
in this proceeding.

Mr. Kincel employed three methods to estimate the cost of equity in this
proceeding. He used a constant-growth DCF method, employing various

projections of growth. For the CAPM method, Mr. Kincel used two estimates of

?  Value Line also forecasts that the yield on long-term Treasury bonds will average 6.1
percent over the 2004-2008 period. This 1s 66 basis points higher than the projection for
the 10-year Treasury Note.
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the market risk premium and then added a size premium to his results. For the risk
premium approach, Mr. Kincel used a historic average risk premium spanning
many years. For his electric proxy group, Mr. Kincel determined a cost of equity
range of 9.2-10.2 percent” and, in the interests of “gradualism,” he recommended a
return of 10.0 percent for the electric operations. For his gas proxy group, Mr.
Kincel obtained a range of 9.6-10.75 percent and recommended a 10.5 percent
return for LG&E’s gas operations.

Q. Would you briefly summarize Mr. Baudino’s analysis?

A. Standing alone among all the rate of return witnesses in this proceeding, Mr.
Baudino uses only one method—the DCF approach—to reach his recommended
return on equity. Mr. Baudino conducted a constant-growth DCF approach using
vanous projections. Based on his analysis, he recommends an 8.7 percent return
on equity for electric operations and an 8.9 percent return on equity for gas
operations in this proceeding. Mr. Baudino also conducted a CAPM analysis, but
indicates that he did not rely upon it in reaching his recommendation.’

Mr. Baudino’s return recommendations are clearly understated. They are
more than 200 basis points below recent allowed returns of other utilities. Many of

the individual-company DCF results are below the level of the cost of debt and one

4 Mr. Kincel’s electric range actually reached up to 11.0 percent, but he chose to use an

5

upper-end figure of only 10.2 percent.

In regard to Baudino’s non-use of the CAPM method, I note that Dr. Weaver indicated in
his response to Company Data Request No. 13 in the ESM proceeding that the CAPM was
as widely used as the DCF method by participants in the capital market and that a great
deal of the financial literature that deals with cost of equity analysis deals with the CAPM
model. Mr. Baudino, himself, in response No. 12 to the Company’s Data Request in this
proceeding, noted that: “The CAPM is a widely used method of estimating the cost of
equity....”
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of the four average DCF results that Mr. Baudino uses to derive his DCF
recommendation for LG&E’s gas operations is only 6.01 percent—below the
recent level of bond yields, too. Furthermore, Mr. Baudino has testified in a past
proceeding® that cost of equity estimates that were not more than 170 basis points
above the utility bond yield should be regarded as unreasonable and discarded.
The recent average yield on A-rated bonds has been about at the 6.3 percent level.
Taking consideration of Mr. Baudino’s admonition, cost of equity estimates below
the level of 8 percent would be regarded as unreasonable and should be discarded,
which would include many of Mr. Baudino’s own DCF estimates in this
proceeding. Furthermore, the fact that Mr. Baudino is recommending returns on
equity in this proceeding as little as 70 basis points above a return level which, in
the past, he has regarded as unreasonable, should raise further questions about the

reasonableness of his cost of equity analyses in this proceeding.

¢ Testimony regarding Cincinnati Gas & Electric, Case No. 92-1464-EL-AIR, April 1993.



II. PROXY GROUP SELECTION

Q. Please comment on the various proxy groups used in this proceeding.

A. In my direct testimony, I selected proxy groups consisting of thirteen electric
companies and six gas companies. Both Mr. Kincel and Mr. Baudino indicated
that they found my proxy companies reasonable and employed them in their
analyses.” However, Dr. Weaver criticized my electric proxy group and suggested
that T should not have included three companies. Although I disagree with Dr.
Weaver’s contention, deleting those three companies would have no effect on my

recommendation.

7 Mr. Kincel did delete one company from my electric proxy group and added one company

to my gas proxy group.
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II. THE DCK APPROACH

Q. Would you comment on Dr. Weaver’s multi-stage DCF model?

A. Dr. Weaver’s calculations are shown on Schedules 37 and 64. There are several
calculational and theoretical deficiencies that understate the cost of equity using
this approach. I will enumerate these below.

First, Dr. Weaver’s present value of a dividend perpetuity in 2018 is
calculated incorrectly for two different reasons:”

(1) The cash flow going to an investor in the final year she or he owns the stock
consists of a dividend and the proceeds from the sale of the stock. Dr.
Weaver has not included a dividend in 2018.

(2) Dr. Weaver has calculated a potential sale price for the Year 2017, not 2018,
and yet he discounts this assumed cash flow as if it were received in 2018.

Q. Have you made a revision to Dr. Weaver’s DCF analysis which corrects this
problem?

A. Yes, Ihave. On page 1 of Schedule 1 (for the electric proxy group) and page 1 of
Schedule 2 (for the gas proxy group), I correct the calculational error of Dr.
Weaver described above. The results shown on those schedules do not correct for
any additional errors I have found in Dr. Weaver’s analysis, but only for the error

associated with the calculation of the present value of the dividend perpetuity.

% In response to Company Information Request No. 22 in the ESM proceeding, Dr. Weaver
referenced the text Financial Management by Brigham et al. in order to demonstrate the
calculations to be performed in a multi-stage DCF analysis. Pages 340-341 of that text
clearly show that Dr. Weaver’s calculation of the present value of the perpetuity was done
incorrectly.
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Q. Would you describe the next error you found with Dr. Weaver’s multi-stage

DCF analysis?

In Dr. Weaver’s constant-growth DCF analysis, he used a multi-month average
price. He commented at page 59, line 10 of his testimony that a four-month time
frame encompasses a sufficient period to wash out any abnormalities in the data,’
However, for some unexplained reason, Dr. Weaver employs a spot market price
on February 17, 2004 in his multi-stage DCF calculation.'® The use of this spot
price causes the DCF results to be lower than had Dr. Weaver used the same
average price that he used in his constant-growth DCF calculation. On page 2 of
Schedule 1 and page 2 of Schedule 2, I show Dr. Weaver’s multi-stage DCF model
with two corrections—(1) correcting the present value of the perpetuity and (2)
using the average price, rather than the spot price.

Do you have any comment on the near-term growth of Dr. Weaver’s multi-
stage DCF calculation?

Yes, I do. Dr. Weaver starts with the recent growth in dividends and converges
that growth rate to the near-term analysts’ growth projection—assuming that the
beginning growth rate he employs converges to the analysts’ growth rate in the

Year 2007. Dr. Weaver opined at page 57 that with the advent of deregulation,

? Inote that while Dr. Weaver discusses a four-month pricing period in his testimony, he

10

actually uses a five-month period in his analysis. In my testimony, 1 employed a six-
month pricing period and noted that the pricing period should be not so short as to merely
represent “the luck of the draw” and should be long enough to smooth the effects of any
temporary market fluctuations. Thus, my notion about not using a short pricing period
match the comments of Dr. Weaver on page 59 of his testimony, cited above.

Dr. Weaver used an average price, rather than a spot price, in his two-stage DCF analysis
in his testimony in the LG&E gas rate proceeding, Case No. 2000-080.
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dividend growth was much less certain. Yet Dr. Weaver uses an uncertain estimate
of dividend growth, based on just one year’s change in the dividend as the basis for
determining his near-term growth for the multi-stage DCF analysis. The growth
rate that Dr. Weaver assumes for the first five years in his multi-stage DCF analysis
is in fact about 150 basis points (for the electric group) and almost 250 basis points
(for the gas group) below the growth that analysts estimate over the next five years.
Based on these considerations, 1 believe that Dr. Weaver is understating the multi-
stage DCF cost of equity estimate. Dr. Weaver, himself, provides an alternative to
using the type of two-stage analysis he shows on his Schedules 37 and 64.

What is that alternative?

Dr. Weaver indicates in his Appendix II at page 12 that he would employ a two-
stage approach where analysts’ projections are used as the first stage and an
Ibbotson-based growth calculation is used as the second stage. In fact, Dr. Weaver
used that very approach in his testimony in the LG&E gas rate proceeding, Case
No. 2000-080. However, he does not use that approach in his testimony in this
proceeding, even though his Appendix states he would do so. On Schedule 3, page
1 and Schedule 4, page 1, I show Dr. Weaver’s methodology from the LG&E gas
rate case for the multi-stage DCF approach. The first five years employ the
analysts’ projected growth rates. The long-term projected growth is based on the
compounded historic return for large-company stocks reported by Ibbotson
Associates with the dividend yields of the comparison companies subtracted from
that. The Ibbotson historic return for large company stocks is 10.4 percent.

Subtracting the 4.85 percent dividend yield for the electric comparison group and
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the 4.02 percent dividend yield for the gas comparison group produces long-term
growth estimates of 5.55 percent and 6.38 percent, respectively, for the two groups.

On page 2 of Schedule 3 and page 2 of Schedule 4, I make one modification
to Dr. Weaver’s gas rate case multi-stage DCF methodology. Note that the second-
stage growth is estimated using the return for large-company stocks reported in
Ibbotson. However, the companies in Dr. Weaver’s comparison groups are not all
large companies. According to the criteria reported by Ibbotson, three of the
companies in Dr. Weaver’s electric comparison group are low-cap stocks that have
a compounded historic return of 11.7 percent, per Ibbotson. Thus, the weighted
average compound historic return for companies similar in size to the companies
included in Dr. Weaver’s comparison groups is 10.83 percent. Per the Ibbotson
criteria, four of Dr. Weaver’s gas proxy companies are mid-cap (an 11.3 percent
historic return), three are low cap (an 11.7 percent return) and one is micro-cap (a
12.7 percent return)—producing a weighted average compound historic return for
that group of 11.62 percent. Following Dr. Weaver’s approach and subtracting the
4.85 and 4.02 percent respective dividend yields for the two groups, the projected
growth for the second stage of the DCF calculation is 5.98 percent (10.83 — 4.85)
for the electric group and 7.60 (11.62-4.02) for the gas group. Using these second-
stage growth rates and the other inputs for the two-stage DCF calculation, the cost

of equity results are shown on page 2 of Schedule 3 and page 2 of Schedule 4.
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Q. Would you review the results of your corrections and adjustments to Dr.

Weaver’s multi-stage DCF analysis?

A. Below, I summarize the changes that I have described above relating to Dr.

Weaver’s multi-stage DCF analysis:

SUMMARY OF MULTI-STAGE DCF REVISIONS

Electric Gas
Group Group
Correcting for PV of perpetuity
and average price 9.20 % 9.26 %
Dr. Weaver's
Ibbotson approach 10.43 10.45
Dr. Weaver's
Ibbotson approach
adjusted for size 10.79 11.51

Based on the above results, it is clear that Dr. Weaver’s multi-stage DCF results for
his electric proxy group (8.79 percent) and for his gas proxy group (8.92 percent)

are substantially understated.

Q. Would you comment on Mr. Kincel’s claim on page 7 of his testimony that the

constant-growth model is simpler to use than your two-stage DCF approach
because it does not require an analyst to deal with expectations beyond the

next few years?

A. While Mr. Kincel would like to assume away investor expectations beyond the next

few years, the DCF model does not. As Mr. Kincel, himself, indicates on page 10
of his testimony, the DCF model assumes that the price of a share of common stock

is equal to the present value of the expected future cash flows from an investment.
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The way the constant-growth DCF model is derived from the more general model
of discounted cash flows is by assuming constant growth to infinity. I have
constructed a simple hypothetical example to show the pitfall in ignoring growth
beyond five years. Let us assume a company has a price of $10.00, an expected
dividend of $0.45 and, thus, a dividend yield of 4.5 percent. Let us further assume
that the expected growth for this company into the indefinite future is 6.0 percent.
Thus the indicated cost of equity would be about 10.5 percent. If we discount the
expected future cash flows only out five years, the cumulative present value of the
first five years of cash flows would be only $1.88—less than 20 percent of the
current price. Thus, growth after five years has a very significant impact on the
DCF estimate of required return and should not be merely assumed away in order
to supposedly simplify a calculation.

Would you comment on Mr. Baudino’s contention that you should not have
used the growth in earnings in the first stage of your DCF analysis?

In my direct testimony, I noted that utilities have been changing their payout policy
recently and any projections of dividend growth are a reflection of potential payout
policy changes, rather than the underlying growth of the company.'' Mr. Baudino,
himself, uses four growth forecasts and notes on page 37 that the dividend growth
forecast is much lower than the three eamnings growth forecasts that he, himself,

uses. In Mr. Baudino’s rebuital testimony in the PBR proceeding, he stated at page

38, line 23 that:

' I note that Dr. Weaver states at page 57 of his testimony that “with the advent of
deregulation, constant dividend income is less certain.”
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With respect to dividend payouts, I agree that utilities

are adopting more conservative payout policies. This is

shown by forecasted dividend growth rates that are

lower than expected earnings growth. This is why for

the purposc of my analysis, I concentrated on higher

earnings growth forecasts as a proxy for long-term

dividend growth.
In fact, in the PBR proceeding, Mr. Baudino relied only on earnings growth rates in
deriving his recommendation; he considered projected dividend growth as being
below the reasonable range of investor expectations. Use of very low near-term
dividend growth forecasts would reflect only a pessimistic view of investor growth
and cash flow expectations and would thus be understated. Therefore, Mr.
Baudino’s calculations on Schedules 11 and 12 of his exhibit, which attempt to
revise my analysis, produce understated estimates of the investor-required return.'?
Do you agree with Dr. Weaver’s contention on page 8, line 21 of his testimony
that you made “two fatal errors” in calculating the projected GDP growth for
the second stage of one of your DCF analyses?
No, 1 do not. Dr. Weaver is wrong on both counts. First, Dr. Weaver contended
that I should not have used the Consumer Price Index (CPI) as a measure of
inflation in that calculation. The CPI is a very widely used measure of inflation
and 1t is certainly reasonable to assume that investors use it as such. Ibbotson
Associates, the source from which both I and Mr. Kincel took some of our data,

uses the CPI as its measure of inflation. The Conference Board, one of the sources

used by Dr. Weaver, shows projections of real GDP and the CPI in its summary of

'2" As indicated in my earlier discussion, when Mr. Baudino relies on dividend growth rates in
his own analysis in this proceeding, the result is often cost of equity estimates either below,
or insufficiently above, bond yields.
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the economic forecast. Furthermore, Dr. Weaver, himself, in his review of the
current and prospective economic conditions looked at the real rate of change in
GDP and at “the inflation rate as measured by the Consumer Price Index” (Dr.
Weaver’s testimony, page 32 and Schedules 2-3). Thus it is reasonable to assume
that investors, in general, would consider the CPI as an important measure of
inflation, as clearly does Dr. Weaver.

The second supposed “fatal error” cited by Dr. Weaver was that 1 should
have multiplied the projected growth in GDP by the projected inflation growth,
rather than adding. However, I did, in fact, multiply those two factors; Dr. Weaver
is incorrect in his contention that I added them.

I note in passing that Mr. Baudino claimed that I should have used
forecasted industry retention growth rather than GDP growth in my analysis.
However, Mr. Baudino apparently ignored the fact that I did include projected
industry sustainable growth in my analysis and that that growth rate was close to
my projected growth in GDP.

Would you comment on Mr. Baudino’s criticism of the inclusion of an “sv”
component for your sustainable growth calculation?

Mr. Baudino claims that estimating such a component is problematic. However, in
my estimation of the “sv” component, I used Value Line projections -the same
source for most of the projections that he used in his analysis. Mr. Baudino also
claims that I used the current “high” level of price-book ratios and assumed that

these would hold into the future, while he thought that those price-book ratios
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would fall to the 1.0 level. I note at the outset that this is a surprising criticism
from Mr. Baudino, given that his constant-growth DCF analysis is predicated on
the notion that investors expect company financial parameters (i.e., growth in
earnings, dividends, book value and price) to all grow at the same rate in the future.
If investors actually did expect that the market price would fall from its current
level down to the level of book value, then this would imply that investors expected
negative growth in price, but poesitive growth in book value--expectations that
would vitiate the assumption of constant expected growth underlying the sole
equity costing method in this proceeding upon which Mr. Baudino relies.
Furthermore, Value Line projects that the future price-book ratio, several years out,
is just about equal to the current level of the price-book ratio—contrary to Mr.
Baudino’s contention that the price-book ratio could be expected to fall. Finally,
using a hypothetical, but representative example, 1 have calculated that if Mr.
Baudino was correct that investors were expecting the price to fall from the current
level of about 1.6 to the level of 1.0, then the implied investor-required return

would be less than 2 percent—clearly a meaningless figure.
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1V. THE CAPM APPROACH

Q. Would you comment on the issue of the risk-free rate component of the CAPM

analysis?
As indicated on pages 28-29 of my direct testimony, because common stock is a
long-term investment, the choice of the risk-free rate should match the long horizon
of common stock. Mr. Kincel used the yield on 20-year Treasury securities as the
risk-free rate, while Dr. Weaver used the yield on 10-year securities and Mr.
Baudmo used the yield on 5- and 20-year securities. I believe that in addition to
using the 10-year Treasury Note yield in his CAPM analysis,’® Dr. Weaver should
also have used longer-term Treasury security yiclds. Over Dr. Weaver’s pricing
period the average yield on 20-year and long-term Treasury securities was about 90
basis points higher than the yield on 10-year Treasury securities. Projections show
that long-term Treasury bonds will be yielding about 50 basis points higher than
the 10-year Treasury Note. Thus, had Dr. Weaver included these longer-term
Treasury bond yields in his analysis, his CAPM cost of equity estimate would have
been higher than the one he calculated. '

In my opimon, Mr. Baudino should not have uséd the 5-year Treasury
secunity yield as the risk-free rate in his analysis—it is too short a term to match the
long-term prospects of common stock. In fact, Mr. Baudino, himself, did not seem

to have much confidence in the use of a 5-year Treasury Note as the risk-free

" Recall that earlier in this testimony I showed that even the yields on 10-year Treasury
Notes employed by Dr. Weaver were understated.

'4 Had Dr. Weaver employed yields on longer-term Treasury securities in his analyses, his
risk premium cost of equity estimate and the economic adjustment to the DCF estimate
would have been substantially higher.
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rate—he did employ it on his Exhibit__ (RAB-9), but did not employ it on

Exhibit_ (RAB-8).

Would you provide an overview of the market risk premium component of the
CAPM approach?

This component reflects the market risk premium that investors expect for the stock
market as a whole. Two general approaches were employed by the return on equity
witnesses in this proceeding to estimate this component. Both Mr. Kincel and 1
used an estimate based on historic risk premium data from Ibbotson Associates.
All of the witnesses used an estimate of the expected market risk premium based
on a DCF analysis for some stock market aggregate, such as the S&P 500.

Do you agree with Mr. Kincel’s use of the Ibbotson risk premium?

Yes, in general, I do. However, Mr. Kincel only used the Ibbotson figures through
2002, while data through 2003 are available. Mr. Kincel used an Ibbotson market
risk premium of 7 percent on his Exhibits  (KLK-10 and KLK-16). The updated
Ibbotson risk premium, through 2003 is 7.2 percent. Use of this updated figure
raises Mr. Kincel’s CAPM results by about 14 basis points.

Please comment on Mr. Baudino’s criticism of your use of the Ibbotson
historic average risk premium.

Mr. Baudino attacks the use of the Ibbotson risk premium because he believes that
investors would not expect that the risk premium experienced over the past would
be used as an expectation by investors for the future. We do not know exactly how
investors determine their expected risk premiums. I followed two different but

complementary approaches, one of which assumed a constant risk premium (using
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the Ibbotson historic data) and one considering the prospect that risk premiums
might vary and therefore using the current level of risk premium (my DCF analysis
for the S&P 500 group). Using the historic risk premium from Ibbotson can be
Justified on several accounts. Investors may actually expect a constant risk
premium (i.e., they might expect that the price of risk will change little, if at all,
over time). This is because investors know that they, or their successor investors,
will hold their stock over varying economic conditions, including peaks, valleys
and more “normal” conditions. Thus they might regard the expected risk premium
as being some type of average of the risk premiums that might prevail over various
economic conditions. Alternatively, they might expect that the risk premium
varies, but they are uncertain about future economic and financial conditions and
thus use the historic average as a proxy for the future. Finally, investors may
expect that the risk premium does, in fact, vary, but that it returns to a mean value.
In fact, Ibbotson Associates has tested the risk premium for serial correlation and
found that there was no pattern in movements of the risk premium over time.
Ibbotson stated at page 75 of its 2003 Yearbook that:

The best estimate of the expected value of a variable

that has behaved randomly in the past is the average (or

arithmetic mean) of its past values.
Did any of the witnesses have criticism of your use of the arithmetic mean in
your Ibbotson risk preminm analysis?
Yes. Both Mr. Baudino and Dr. Weaver criticized use of the arithmetic mean and
suggested that the geometric mean should be used in its place. In contrast, both

Mr. Kincel and T employ the arithmetic mean. Mr. Baudino suggested that mutual
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funds cite geometric means in calculating past returns. Dr. Weaver cited two
examples comparing the arithmetic and geometric means on pages 26-27 of his
testimony, but these examples also dealt with past returns. Dr. Weaver, himself,
acknowledged at page 6 of his Appendix II that:

Past returns to a security are known with certainty and
there is no risk associated with their measurement.

In my direct testimony, I presented two examples—one involving a simple
coin flip exercise and the other a more extended analysis—as to why the geometric
mean was inappropriate to use for the purpose of estimating the expected future
risk premium. It is appropriate to use the geometric mean when looking backward
where we know achieved results with certainty. However, as prospective returns
are not known with certainty, but, instead, are reflected by a probability
distribution, it is appropriate to use the arithmetic mean in forming expectations.'’

This point is supported in the Ibbotson Yearbook, which states:

For use as the expected equity risk premium in the
CAPM, the arithmetic or simple difference of the
arithmetic means of stock market returns and riskless
rates is the relevant number....The expected equity risk
premium should always be calculated using the
arithmetic mean. The arithmetic mean is the rate of

return which, when compounded over multiple periods,
gives the mean of the probability distribution of ending

'> This concept is supported by the Latane and Tuttle text Dr. Weaver cited at page 28 of his
testimony as supposedly supporting the use of the geometric mean. On page 223 of that
test, the authors state:

...future money payments are usually uncertain.

Therefore, the analyst cannot assume a definite future

payment. Rather, he must set up a probability

distribution of future payments and estimate the

likelihood of each.
That is exactly what | did in Appendix B of my direct testimony which demonstrated the
propriety of using the arithmetic mean rather than the geometric mean.
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1 wealth values....This makes the arithmetic mean return
2 appropriate for computing the cost of capital....Stated
3 another way, the arithmetic mean is correct because an
4 investment with uncertain returns will have a higher
5 expected ending wealth value than an investment that
6 earns, with certainty, its compound or geometric rate of
7 return every year...In other words, more money is
8 gained by higher-than-expected returns than is lost by
9 lower-than-expected returns. Therefore, in the
10 investment markets, where returns are described by
11 a probability distribution, the arithmetic mean is the
12 measure that accounts for uncertainty, and is the
13 appropriate one for estimating discount rates and
14 the cost of capital. [Emphasis added.)

15

16 Dr. Roger Morin in his book Regulatory Finance: Utilities’ Cost of Capital
17 provided similar reasoning in support of the arithmetic, rather than geometric
18 mean:

19 Only arithmetic means are correct for forecasting
20 purposes and for estimating the cost of capital.... In
21 capital markets where returns are a probability
22 distribution, the answer that takes account of
23 uncertainty, the arithmetic mean, is the correct one for
24 estimating discount rates and the cost of
25 capital....Looking forward, the expected return is the
26 arithmetic mean. Looking backward, the historical
27 achieved return is a geometric average. When looking
28 at the future, the arithmetic mean is relevant. When
29 examining the past, the geometric mean is relevant. In
30 statistical parlance, the arithmetic average is the
31 unbiased measure of the expected value of repeated
32 observations of a random variable, not the geometric
33 mean.

34
35 Clearly, the arithmetic mean is the appropriate figure to use in the Ibbotson historic
36 risk premium analysis, not the geometric mean.

37

38
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Q. Did Mr. Baudino criticize your second risk premium analysis which involves a
DCF calculation for the S&P 500?

A. Yes, he did. Mr. Baudino thought that the 13 percent earnings growth rate used in
my calculation was unsustainable.'® Instead, Mr. Baudino proposed two
alternatives to my growth rate: (1) the 9.91 percent average growth rate he
obtained by averaging forecast earnings, book value and dividend projections from
Value Line and (2) a 9.46 percent growth rate obtained by averaging the earnings
growth rate I used with a GDP growth projection.'” The unreasonableness of Mr.
Baudino’s suggestions can be discerned by looking at their end result. He obtains
an estimated required return on the market for both approaches in the 11.1-11.2
percent range—just about at the allowed return for electric utilities recently. Since
the beta of the market is higher than the beta for electric utilities, the required
return for the market should be substantially higher than that for electric utilities,
but this is not true for Mr. Baudino’s estimates.'®

Furthermore, as can be seen on Exhibit _ (RAB-7), Mr. Baudino employs a
6.68 percent projected growth in dividends in his market return calculation. I do
not believe that investors would take this low dividend projection as a reasonable

proxy for expected long-term growth for the market as a whole. In the Value Line

' Mr. Baudino’s own data, taken from Value Line, indicated a projected earnings growth
rate of 14.03 percent.

'7 Mr. Baudino calculated the estimated market return from this second approach incorrectly.
Using the correct calculation would produce an estimated required return for the market of
only 8.41 percent—below even Mr. Baudino’s recommendation for LG&E and KU in this
proceeding.

¥ 1t is my understanding that Mr. Baudino may revise the figures referenced above
somewhat, but the point I make still holds.



11

12

13

14

15

16

17

18

19

20

21

22

23

24

universe, about 43 percent of the companies do not currently pay a dividend. Thus,
these are companies that have a dividend yield of zero and for whom Value Line
projects no S-year growth in dividends. It is my opinion that a DCF calculation
which includes a zero dividend yield and a projection of no growth for a large
number of non-dividend-paying companies, clearly biases the DCF result
downward. Therefore, Mr. Baudino’s estimate of the required market return is
unreasonably low and should be disregarded in this proceeding.

Would you comment on Dr. Weaver’s calculation of the expected market risk
premium using a Value Line estimate?

In half of Dr. Weaver’s CAPM calculations he uses a market return estimate based
on a price appreciation projection from Value Line which he then adds to the
average dividend yield for the Value Line universe. However, Dr. Weaver has
calculated the price appreciation in an understated manner for two reasons. First,
Dr. Weaver used a spot estimate of Value Line’s projection of price appreciation.
However, 1 have calculated that over Dr. Weaver’s pricing period, the average
Value Line price appreciation estimate was 43 percent, rather than the 40 percent
figure Dr. Weaver used. Second, Dr. Weaver used a four-year period to calculate
price appreciation, whereas Value Line considers the projection to be for three and
one-half years. Making this modification to Dr. Weaver's CAPM calculations

raised the result for the electric and gas groups by about 135 basis points for those

calculations.
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Q. Did any of the witnesses question the size premium that you used in your

CAPM analysis?
Mr. Baudino and Dr. Weaver questioned the inclusion of a size premium. Mr.
Kincel, in contrast, employed the same type of size premium that T used in my
analysts. The Ibbotson Yearbook indicates that the size premium is applicable to
small companies, in general, and does not carve out an exception for electric
utilities. While Dr. Weaver claims that the size premium should not exist, the
research performed by Ibbotson Associates suggests that small companies have
earned higher returns than would be estimated by the CAPM approach and they
thus conclude that the CAPM is not capturing a systematic risk factor reflected in
smaller companies. Put simply, this means that, even controlling for the level of
risk (beta), smaller companies have eamed (required) higher returns in the past than
have larger companies. Mr. Kincel, who uses the Ibbotson size premium
adjustment states at page 14 of his testimony that:

The size adjustment simply means that small companies

require a larger ROE because they are inherently more

risky than accounted for by the statistical beta.
I agree with Mr. Kincel’s evaluation of this issue.
Does Dr. Weaver question your use of the empirical CAPM formulation?
Yes, he does. Dr. Weaver claims that the traditional CAPM is a form of regression
equation that suffers from multicollinearity and that the empirical CAPM
formulation that I use increases multicollinearity. Dr. Weaver is incorrect in his
contentions. The traditional CAPM is mot a regression equation—it 1s an

equilibrium model. Neither T nor Dr. Weaver conduct any type of regression
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analysis in calculating the cost of equity using the CAPM approach.!” The CAPM
approach that 1 employ is an equation, not a regression equation’’
Multicollinearity is a statistical phenomenon where two independent variables in a
regression analysis are correlated with each other. My analysis does not reflect any
situation where there are two independent variables, so therefore there cannot be
any multicollinearity.

Do you agree with Dr. Weaver’s contention that the empirical CAPM
approach double counts adjustments to beta?

No, I do not. Value Line’s beta adjustment is not related to the empirical
formulation of the CAPM. Value Line adjusts the raw beta in order to reduce the
measurement error associated with approximating the real, unobserved beta. That
adjustment to beta results in the published beta that Value Line carries in The Value
Line Investment Survey. All rate of return witnesses in this proceeding use that
adjusted beta in their CAPM calculations. In contrast, the empirical CAPM
formulation accounts for the fact that research has shown that the Security Market
Line®' is flatter than indicated by CAPM theory. Thus, the empirical CAPM

formulation serves to use evidence from the capital markets themselves as to the

appropriate risk-return relationship for a stock.

19" Although Value Line does perform a regression analysis in order to calculate beta, that
regression analysis does not at all involve the risk-free rate, the factor whose presence Dr.
Weaver claims causes multicollinearity.

% Similarly, the formula for the constant-growth DCF model is: k=D/P +g. That is an
equation, not a regression equation.

21 The Security Market Line is a plotting of risk versus return—in particular, risk (as proxied

by beta) is measured on the horizontal axis and return (i.e., market return) is measured on
the vertical axis.
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V. THE RISK PREMIUM APPROACH

Q. Did you find any deficiencies in Dr. Weaver’s risk premium analysis?

A. Yes, [ did. Dr. Weaver has calculated average risk premiums of 4.61 percent and
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6.81 percent for his electric and gas groups, respectively. However, in my opinion,
Dr. Weaver has calculated the average risk premium in a non-intuitive way (i.e.,
that is an approach that would not likely be employed by investors). In calculating
the average risk premium, Dr. Weaver weights returns that occurred in the early
part of his period much more substantially than the retumns that have occurred more
recently. For example, the return achieved over the 1992-1993 period is given
eleven times the weight compared with the return achieved in the 2002-2003
period. I see no reason why investors would use such an unusual weighting
scheme in trying to estimate the expected risk premium.

Two alternatives to Dr. Weaver’s averaging approach make much more
sense. First, investors might well simply average the eleven yearly average risk

: 2
premiums.’

Averaging in this manner produces average risk premiums for the
electric and gas groups of 5.1 percent and 7.3 percent, respectively. The second
alternative averaging approach that would likely be more intuitive to investors than
Dr. Weaver’s method would be to take an average of the nine returns for

investment periods ending in 2003 (e.g., one average return starts in 1992 and ends

in 2003, the next average return starts in 1993 and ends in 2003, up to the average

* These yearly average risk premiums are found on page 3 of Dr. Weaver’s Schedule 40 and
Schedule 66 for the electric and gas groups, respectively. The figures are shown on the
line that Dr. Weaver labels “Average HPY Risk Premium.” The yearly average risk
premiums are shown in decimal form and must be multiplied by 100 to convert to
percentage form.
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return starting in 2002 and ending in 2003).>* The average risk premium calculated
in this manner is 5.5 percent for the electric group and 8.6 percent for the gas
group.

Q. What is the result of your modifications to Dr. Weaver’s risk premium
analysis?

A. Using averaging processes that I think would be more intuitive to investors than
Dr. Weaver’s approach, 1 calculated two alternative average risk premiums for the
electric proxy group of 5.1 percent and 5.5 percent which average 5.3 percent. The
two alternative risk premiums for the gas proxy group were 7.3 percent and 8.6
percent and average 7.9 percent. Adding the 5.18 percent Treasury yield employed
by Dr. Weaver in his risk premium analysis, produces a modified risk premium
result of 10.5 percent and 13.1 percent for the electric and gas proxy groups,
respectively.

Do you have any comments concerning Mr. Kincel’s risk premium analysis?

Yes, I do. Mr. Kincel calculated that the risk premium over Government bond
income returns for his electric proxy group was 4.27 percent. His analysis covered
the period 1954-2002. Updating that analysis through 2003 produces an average
risk premium of 4.57 percent—an increase of 30 basis points. Furthermore, Mr.
Kincel started his analysis in 1954, even though he had a substantial amount of data

available prior to that point. As I indicated on pages 33-34 of my direct testimony,

2 These figures are shown on page 4 of Dr. Weaver’s Schedules 40 and 66 for the electric
and gas groups, respectively. The average of the eleven returns ending in 2003 is shown at
the bottom of the 2003 column in the row labeled “Average.” To get the average return in
percent, one simply subtracts 1 from the figure that Dr. Weaver reports and multiplies the
result by 100 in order to express this average in percentage terms.
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using historic risk premium data, the full period of data availability should be used,
rather than the analyst selecting only a sub-period.** Extending Mr. Kincel’s risk
premium analysis for the full period of data availability, the risk premium is 5.42
percent—well above the 4.27 percent figure calculated by Mr. Kincel.

Did Mr. Baudino and Mr. Kincel criticize your historic risk premium analysis
based on Moody’s data?

Yes, they did. They questioned whether investors might expect a constant risk
premium based on the data that I use.”” Earlier in this rebuttal testimony, in
connection with the Ibbotson risk premium, I indicated why investors might use
historic risk premium data as a proxy for future expectations. Those points hold
also for my Moody’s risk premium analysis. 1 note that while Mr. Baudino thinks
that investors would not expect a constant risk premium, the data in my analysis
show no trend and thus it is reasonable to use the average of historic data as a
proxy for the future.

Did Dr. Weaver contend that the high R? that was obtained from your second
risk premium analysis involving a regression was due to a statistical problem
called autocorrelation?

Yes, he did, but he is incorrect. When a regression is conducted, the residuals®®

arc assumed to be statistically independent—i.e., there should be no serial

 Recall that Mr. Kincel, himself, uses Ibbotson data from 1926-2002.

5 I note that Mr. Kincel, himself, uses an historic risk premium analysis wherein he assumed
a constant risk premium. Mr. Kincel employed the Moody’s 24 Stock Index, but used a
different bond yield in his analysis than I did.

%6 After a regression equation is derived, actual values of the independent variable can be
inserted into the equation in order to calculate predicted values of the dependent variable,
Subtracting a predicted value of the dependent variable from an actual value of the
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correlation among the residuals of the regression. If there is serial correlation
present, then autocorrelation is said to exist?’ Even in the presence of
autocorrelation, the regression coefficients obtained are unbiased. Dr. Weaver
contends that the high R* of 0.78 that was obtained in my second risk premium
analysis was due to autocorrelation.”® Although Dr. Weaver claims that my second
risk premium analysis suffers from autocorrelation, he, himself, performed no tests
to see the effects of any such autocorrelation. However, in response to Dr.
Weaver’s contentions, I have examined the autocorrelation issue and found that
using a standard statistical technique to eliminate any effect of autocorrelation, the
adjusted R’ that I obtain is exactly equal to the adjusted R” obtained for the original
model reported in my testimony and the calculated risk premium is virtually
identical (within one basis point) to that reported in my testimony. Thus, contrary
to Dr. Weaver's assertion, autocorrelation causes no problem with using or
interpreting my second risk premium regression.

Q. Did Dr. Weaver also criticize your second risk premium analysis for showing
an inverse relationship between the level of interest rates and risk premiums?

A. Yes, he did, but he was incorrect on this point too. The way I read Dr. Weaver’s

testimony is that he is of the belief that when interest rates are high, the risk

dependent vanable produces what is known in statistics as the residual.

27 Note that autocorrelation is a characteristic of the residuals of a regression, not the
independent variable of a regression as Dr. Weaver claimed on pages 22-23 of his
testimony.

%% R’ is also known as the coefficient of determination and measures the proportion of
variation in the dependent variable explained by variation in the independent variable. R*
can vary between zero (which indicates no explanatory value) and 1.0 (which indicates
perfect explanatory value).
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premium should widen and vice versa. He claims, specifically, on page 22 of his
testimony that it is nearly universally agreed that when interest rates are high,
investors arc more risk adverse and vice versa. However, while Dr. Weaver may
have only common stock investors in mind in making this statement, bondholders
are investors too. When interest rates are high, they too become more risk adverse.
While Dr. Weaver might contend that there should be a direct relationship between
mnterest rates and the risk premium, that is not what the data in my regression
analysis show. Importantly, that is not what Dr. Weaver’s own risk premium
analysis shows also! I have performed a correlation between 1-year and 10-year
Treasury security yields and the annual risk premiums in Dr. Weaver’s electric and
gas company risk premium analyses. The correlation between the level of interest
rates and risk premiums is negative indicating, as was found in my data, that there
is an inverse relationship between interest rates and risk premiums—i.e., the lower
the level of interest rates, the higher the risk premium and vice versa.

Furthermore, there is other evidence from Dr. Weaver’s own analyses that
indicates his contention is incorrect. When Dr. Weaver testified in LG&E’s gas
rate proceeding (Case No. 2000-080) in testimony filed June 21, 2000, he
combined an interest rate of about 6 percent with a risk premium of 4.71 percent to
reach his risk premium result. In this proceeding, however, Dr. Weaver combines
an interest rate of 5.18 percent with a risk premium of 6.81 percent to reach his

preliminary gas risk premium result.” Note that in comparing these risk premium

¥ Dr. Weaver did judgmentally lower this 6.81 percent risk premium to 5.82 percent for
further use in his analysis. The point I make also holds even with this adjusted risk
premium figure.
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analyses, the interest rate used in this proceeding is lower than Dr. Weaver used in
the gas case four years ago. According to Dr. Weaver's hypothesis, the risk
premium shouid therefore now be lower than it was four years ago, but it is not—it
is higher! Thus, once again, Dr. Weaver’s own data do not support the hypothesis
he has advanced.

Q. Does this conclude your rebuttal testimony?

A. Yes, it does.
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. RGR Rebuttal Exhibit 1

Schedule 1
Page 1 of 2
MULTI-STAGE DCF MODEL
WEAVER ELECTRIC PROXY GROUP
Using Spot Price and Corracting PV of Perpatuity
DTE Empire FPL. MGE PNM Progress  Southem
Company Ameren  Cinergy Energy District Group Energy Res. Energy Company
Price $46.50 $38.92 $39.88 $23.23 36545 $31.50 $31.74 $46.35 $29.91
L-T Pr. Growth 2.95 % 3.55 % 485% 483 % 464 % 6.00 % 5.00 % 377 % 5.07 %

Internal Rate of Retum 8.24 % 8.29 % 974 % 10.00 % 824 % 1002 % 792 % 877 % 8.57 %

AVERAGE INTERNAL RATE OF RETURN = 8.98%

Cash Flow

DTE Empire FPL MGE PNM Progress  Southemn
Ameren  Cinergy Energy District Group Energy Res. Energy  Company

Price  -46.50 -38.92 -39.88  -2323 -55.45 -31.50 -31.74 -46.35 -29.91

Year 1 2.56 1.88 2.08 1.28 240 1.36 0.92 232 1.40
2 2.58 1.93 2.1 1.30 249 1.39 0.97 2.41 1.44

3 2.62 1.98 2.16 1.33 259 1.43 1.02 2.50 149

4 268 2.05 223 1.37 2,70 1.50 1.08 2.59 1.56

5 275 212 234 144 283 1.59 1.13 2.69 1.64

g 2.84 2.1% 245 151 296 1.69 1.19 279 1.72

7 292 227 2.58 1.58 3.09 1.79 1.25 289 1.81

8 am 2.35 270 1.66 3.24 1.80 1.31 3.00 1.90

9 3.09 244 2.83 174 3.39 2.01 1.37 3.12 2.00

10 319 2,52 297 1.82 3.55 213 1.44 3.23 2,10

11 3.28 261 311 191 an 2.26 1.52 3.36 2.20

12 3.28 27 3.26 2.01 3.88 2.39 1.59 3.48 23

13 3.48 2.80 342 210 4.06 2.54 1.67 3.61 243

14 3.58 290 3.59 220 425 269 1.75 3.7% 2.58

Cateulation 15 368 3.00 3.76 231 445 285 1.84 3.89 268
Continues 16 3.79 3.11 3.94 242 4.66 3.02 1.83 4.04 2.82
on through 17 3.90 322 4.14 254 4.87 3.20 2.03 4.19 2.96
Year 200 18 4.02 3.4 4.34 2.66 510 3.39 2,13 4.35 3.1

¢ 19 4.14 345 4.55 279 5.33 3.60 224 4.51 .27
20 426 3.58 4.77 292 5.58 3.81 235 4.68 3.44



RGR Rebuttal Exhibit 1

~ Schedule 1
Page 2 of 2
| MULTI-STAGE DCF MODEL
WEAVER ELECTRIC PROXY GROUP
Using Average Price and Correcting PV of Perpetulty

DTE Empire FPL MGE PNM Progress  Southemn

Company Amaren Cinergy Energy District Group Energy Res. Energy Company

Price $44 62 $36.84 $37.46 $21.68 $64.05 $31.47 $28.53 $43.81 $29.25

LT Pr. Growth 295 % 3.55 % 485 % 483 % 464 % 6.00 % 5.00 % 3.77 % 5.07 %
Internal Rate of Retumn B.46 % 856 % 10.05 % 10.37 % 832% 1002 % 8.25 % 9.06 % 9.67 %

AVERAGE INTERNAL RATE OF RETURN = 9.20%

Cash Flow
OTE Empire FPL MGE PNM Progress  Southemn
Ameren  Cinergy Energy District Group Energy Res. Energy  Company
Price ~44.62 -36.84 -37.46 -21.68 -64.05 -31.47 -28.53 -43.81 -29.25
Year 1 2.56 188 2.08 1.28 2.40 1.36 0.8z 2.32 1.40
2 2.58 1.93 211 1.30 2.49 1.39 0.97 241 1.44
3 262 1.98 2.16 1.33 259 143 1.02 2.5 1.49
4 2.68 205 2.23 1.37 2,70 1.50 1.08 2.59 1.56
5 2.75 2.12 2.34 1.44 2.83 1.69 1.13 269 1.64
-] 2.84 2.19 246 1.5t 2.96 1.69 1.19 279 1.72
7 2.92 .27 2.58 1.58 3.09 1.79 1.25 2.89 1.81
8 am 2.35 270 1.66 3.24 1.80 1.3 3.00 1.90
9 3.08 244 2.83 1.74 3.38 2.01 1.37 312 2.00
10 3.19 2.52 2.97 1.82 3.55 2.13 1.44 3.23 2.10
1 3.28 261 31 1.91 an 2,26 1.52 3.36 220
12 .38 27 3.26 2.01 3.88 2.39 1.59 348 il
13 3.43 2.80 3.42 2.10 4.06 254 167 3.61 243
14 3.58 2.90 3.59 220 4.25 269 1.75 3.75 2.56
B Calculation 15 3.68 3.00 3.76 2.31 4.45 2.85 1.84 3.89 2.68
) ; Continues 16 3.79 3.1 3.94 242 4.66 3.02 1.93 4,04 282
on through 17 3.90 3.22 4.14 254 487 320 2.03 4,19 296
Year 200 18 4.02 3.34 4.34 2.66 5.10 3.39 213 4.35 3.1
$ 19 4.14 3.45 4.55 2.79 5.33 360 2.24 4.51 3.27
20 426 3.58 4,77 2.92 5.58 3.81 235 4.68 3.44
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Schedule 2
Page 1 of 2
b
;‘; MULTI-STAGE DGF MODEL
4 WEAVER GAS PROXY GROUP
i Using Spot Price and Correcting PV of Perpetuity
" Cascade New Northwest South
o AGL Almos Natural Jersey Natural Peoples  Jersey
: Company Resources Energy Gas Energen Resources Gas Energy Ind.
Price $28.30 $26.44 $22.23  $42.41 $39.45 $3128  $4330  $41.85
‘ L-T Pr. Growth 538%  6.08 % 450 % 707 % 6.33 % 465% 458 % 513 %
Internal Rate of Retun 893% 1036 % 856 % 857 % 9.40 % 853% 933% B.86 %
i AVERAGE INTERNAL RATE OF RETURN = 9.07%
%
4 Cash Flow
i Cascade New Northwest South
AGL Atmos Naturat Jersey Natural Peoples Jersey
Resources Energy Gas Energen Resources Gas Energy Ind.
Price -28.30 -26.44 2223 4241 -39.45 -31.28 4330 4185
Year 1 112 1.20 0.96 0.72 128 1.28 2.12 1.60
2 1.13 1.23 0.97 0.75 1.32 1.30 2.18 166
3 1.4 1.28 0.99 0.78 1.38 134 226 173
4 147 1.35 1.03 0.83 1.46 1.39 2.35 1.81
5 1.23 1.43 107 0.80 1.55 145 246 1.90
3 6 1.30 1.51 112 0.85 1.66 1,52 257 2.00
i 7 1.37 1.61 147 1.02 1.75 1.59 269 2.10
3 8 144 170 122 1.09 1.86 1.66 2.81 2.21
g 9 1.52 1.81 128 147 1.98 1.74 254 2.33
o 10 1.60 192 1.34 1.25 2.1 1.82 3.07 244
N 11 1.69 2.03 1.40 1.34 2.24 1.9 321 2.57
P 12 1.78 218 1.46 1.44 2.38 200 3.38 270
| 13 1.88 229 1.52 1.54 253 2,09 3.52 2.84
14 1.98 243 1.59 168 269 2.19 3.68 299
Calculation 15 2.08 2.58 167 1.76 2,66 2.29 3.85 3.4
Continues 16 2.20 273 1.74 1.89 3.04 239 4.02 3.30
onthrough 17 2.31 2.90 1.82 2.02 3.24 251 421 347
Year200 18 2.44 3.07 1.90 2.16 344 2.62 4.40 3.65
2.57 3.26 199 2.32 366 2.74 4.50 3.84

—
8a

2 3.46 2.08 248 3.88 - 2.87 4.81 4.03
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MULTI-STAGE DCF MODEL
WEAVER GAS PROXY GROUP
Uising Average Price and Correcting PV of Perpetuity
Cascade New Northwest South
AGL Atmos Natural Jersey Natural Pecples Jersey
Company Resources Energy Gas Energen  Resources Gas Energy Ind.
Price $28.27 $24.65 $20.60 $39.53 $37.89 $29.91 $41.23 $39.53
L-T Pr. Growth 5.38 % 6.08 % 4.50 % 7.07 % 6.33 % 455 % 4.58 % 513 %
internal Rate of Return 8.94 % 10.57 % 2.88 % 8.70 % 9.53 % 8.71 % 9.57 % 9.08 %
AVERAGE INTERNAL RATE OF RETURN = 9.26%
Cash Flow
Cascade New Northwest South
AGL Atmos Natural Jersey Natural Pecples Jersay
Resources Energy Gas Energen  Resources Gas Energy Ind.
Price -28.27 -24.65 -20.80 -38.53 -37.89 -29.91 -41.23 -39.53
Year 1 1.12 1.20 0.96 072 1.28 1.28 212 1.60
2 1.13 1.23 0.97 0.75 1.32 1.30 2.18 1686
3 1.14 1.28 0.99 078 1.38 1.4 22§ 173
4 1.17 1.35 1.03 0.83 146 1.39 2.35 1.81
5 1.23 1.43 1.07 0.89 1.85 145 246 1.90
6 1.30 1.51 1.12 0.95 1.65 1.52 2.57 200
7 1.37 161 1.7 1.02 1.75 1.59 2.69 2.10
8 144 1.70 122 1.09 1.86 1.66 281 221
9 1.82 1.81 128 1.17 1.98 1.74 294 233
10 1.60 1.92 1.34 1.25 211 1.82 307 244
11 1.69 203 1.40 1.34 2.24 1.91 3.21 2.57
12 1.78 2.16 146 1.44 2.38 2.00 3.36 270
13 1.88 2.29 1.52 1.54 2.53 2.09 3.582 2.84
14 1.98 243 1.59 1.65 259 219 368 2.99
Calculation 15 2.08 2.58 167 1.76 2.86 229 3.85 3.14
Continues 16 220 2,73 1.74 1.89 am 239 4.02 3.30
on through 17 2.3 2.90 1.82 2.02 3.24 2.51 4.21 3.47
Year 200 18 2.44 3aqar 190 2,16 3.44 262 4.40 365
¢ 19 2.57 3.26 1.99 2.32 3.66 274 4.60 3.8
20 am 3.48 2.08 248 3.89 2.87 4.8t 4.03
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DTE Empire FPL MGE PNM Progress  Southern

Company Ameren Cinergy Energy District Group Energy Res. Energy Company

Average Price $44.62 $36.84 $37.46  $21568 $64.05 $31.47 $28.53 $43.81 $29.25

Indicated Dividend $2.56 $1.88 $2.08 $1.28 $2.40 $1.36 $0.92 $2.32 $1.40
5-Yr Pr. Growth 295 % 3.55 % 485% 48B3 % 4.64 % 6.00 % 5.00 % 37 % 507 %
L-T Pr. Growth 5.55 % 5.55 % 555% 555% 5.55 % 555 % 5.55 % 5.55 % 5.55 %
Internal Rate of Retumn 1096 % 1049 % 11.24 % 1159 % 935% 1020 % 886% 1072% 10.50 %

AVERAGE INTERNAL RATE OF RETURN = 1043 %
Cash Flow

DTE Empire FPL MGE PNM Progress  Southem

Ameren Cinergy Energy District Group Enargy Res. Energy Company

Price -44.62 -36.84 -37.46 -21.68 -64.05 -31.47 -28.53 -43.81 -29.25

Year 1 264 1.95 2.18 1.34 2.51 1.44 0.97 241 1.47

2 27 2.02 2.29 1.41 2.63 1.583 1.01 2.50 1.55

3 2.79 209 240 147 275 1.62 1.07 259 1.62

4 2.88 216 251 1.55 2.88 1.72 1.12 2.69 1.71

5 2,96 224 2.64 1.62 3.01 1.82 1.17 2.79 1.79

6 3.12 236 278 171 3.18 1.92 1.24 2.95 1.88

7 3.30 249 294 1.81 3.35 2.03 1.31 an 200

8 348 283 3.10 1.91 3.54 2.14 1.38 3.28 21

g 3.67 2.78 3.27 2.01 3.74 226 1.46 348 223

10 3.88 293 3.45 212 3.94 238 1.54 3.66 235

11 4,09 3.08 3.64 2.24 4.16 2.52 162 3.86 248

12 4,32 3.27 3.85 237 4.39 2.66 1.7 4.07 2.62

13 4.56 345 4.08 2.50 464 2.80 1.81 430 2.76

14 4.81 364 4,29 2.63 4.90 296 1.81 4.54 292

Calculation 15 5.08 3.4 4.52 278 517 3.12 202 479 3.08

Continues 16 536 4.05 4.77 2.94 545 3.30 2.13 5.06 3.25

on through 17 5,66 4.28 504 3.10 576 348 225 534 343

Year 200 18 597 4,52 532 327 6.08 3.67 2.37 5.63 3.62

19 6.31 477 561 345 6.41 3.88 2.50 5.85 3.82

¢ 20 6.66 5.03 5.93 3.64 6.77 4.08 264 8.28 4.03
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MULTI-STAGE DCF MODEL
WEAVER ELECTRIC PROXY GROUP
Employing Dr. Weaver's Methodology from the 2000 LG&E Gas Rate Case
With Adjustment for Small Stocks
DTE Empire FPL MGE PNM Progress  Southern
Ameren Cinergy Energy District Group Energy Res. Energy Company
$44.62 $36.84 $37.46  $21.68 $64.05 $31.47 $28.53 $43.81 $29.25
$1.88 $2.08 $1.28 $2.40 $1.36 $0.92 $2.32 $1.40
295 % 3.55 % 485% 483 % 464 % 8.00 % 5.00 % 377 % 5.07 %
598 % 598 % 588% 598 % 5.98 % 5.98 % 5.98 % 598 % 5.98 %
1131 % 1084 % 1159 % 11.94 % 972 % 1056 % 924% 1108% 1086 %
AVERAGE INTERNAL RATE OF RETURN = 10.79 %
Cash Flow
DTE Empira FPL MGE PNM Progress  Southern
Ameren Ciner_gi Energy District Group Energy Res. Energy Company
Price  -44.62 -36.84 -37.45 -21.68 -64.05 -31.47 -28.53 -43.81 -29.25
1 2.64 1.95 2,18 1.34 2.51 1.4 0.97 2.41 1.47
2 2N 2.02 229 1.41 263 1.53 1.01 250 1.55
3 2.79 2.09 2.40 1.47 275 1.62 1.07 259 1.62
4 2.8 2.16 2.51 1.55 288 1.72 1.12 2569 1.71
5 2.96 2.24 2,64 1.62 am 1.82 1147 279 1.79
6 314 237 2.79 1.72 3.18 1.93 1.24 2.96 1.99
7 3.33 2.51 2.96 1.82 3.38 2.04 1.32 3.14 2.01
8 3.52 266 314 1.93 3.58 217 140 332 213
9 373 282 3.33 2.04 3.80 230 1.48 3.52 226
10 3.96 2.99 352 2147 4.03 243 1.57 3.73 2.40
Lk 4.19 317 3.73 2.30 427 2.58 1.66 3.96 254
12 4.45 3.36 3.96 243 452 273 1.76 4.19 289
13 4.71 3.56 4.19 2.58 4.79 2.90 1.87 4.44 2.85
14 4.99 378 445 2.73 5.08 3.07 1.98 4.71 3.02
15 5.29 4.00 4.71 290 5.38 325 2.10 499 3.20
16 561 4.24 4.99 307 5.70 345 222 5.29 3.40
17 5.94 449 5.29 325 6.04 3.65 236 560 3.60
18 6.30 4.76 5.61 345 6.41 3.87 250 5.94 3.81
19 6.68 5.05 5.94 3.65 6.79 410 2.85 6.29 404
20 7.08 5.35 6.30 3.87 7.20 435 2.81 6.67 4.28
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MULTI-STAGE DCF MODEL
WEAVER GAS PROXY GROUP
m Employing Dr. Weaver's Methodology from the 2000 LG&E Gas Rate Case
- Cascade New Northwest South
- AGL Amos  Natural Jersey Natural Peoples  Jersey
Company Resources Energy Gas Energen Resources Gas Energy Ind.
: Average Price $28.27 $24.65 $20.60 $39.53 $37.89 $29.91 $4123  $3053
. Indicated Dividend $1.12 $1.20 $0.96 50.72 $1.28 $1.28 $2.12 $1.60
N 5-Yr Pr. Growth 538% 608 % 450 % 7.07 % 6.33 % 4.65 % 458 % 513 %
: L-T Pr. Growth 638% 638 % £.38 % 6.38 % £.38 % 6.38 % 638 % 6.38 %
| Internal Rate of Return 1041% 11.49% 1095 % 8.33 % 9.96 % 1060 % 1144 % 1045 %
AVERAGE INTERNAL RATE OF RETURN = 10.45 %
B |‘ Cash Flow
-.;-.1 Cascade New Northwest South
i AGL Atmos Natural Jersey Natural Pecples Jersey
! ‘ Resources Energy Gas Energen Resources Gas Energy ind.
' Price -28.27 -24.65 -20.60 -39.53 -37.89 -29.91 -41.23  -39.53
Year 1 1.18 1.27 1.00 0.77 1.36 1.34 222 1.68
: 2 1.24 1.35 1.05 0.83 145 1.40 2.32 1.77
: 3 1.31 143 1.10 0.88 1.54 1.47 2.42 1.86
4 1.38 1.52 1.14 0.95 154 154 254 1.95
ff'f 5 1.46 1.61 1.20 1.01 1.74 161 265 2,05
6 1.55 1.1 1.27 1.08 1.85 .7 282 2.19
P 7 165 1.82 135 115 197 1.82 300 233
% 3 175 1.94 1.44 122 208 193 3.18 247
g 1.86 2.06 1,53 1.30 223 2.06 3.40 263
10 1.98 2.20 1.63 1.38 2.37 2.19 361 2.80
11 211 2.34 1.73 1.47 252 233 3.84 298
X 12 224 2.49 1.84 1.56 268 248 4.09 317
: 13 2.39 2,64 1.98 166 2.85 264 435 397
14 2.54 2.81 2.09 1.77 3.04 2.80 463 3.58
! Calculation 15 2.70 2.99 2.22 1,88 3.23 298 4.92 3.81
: Continues 16 2.87 3.18 2,36 2.00 3.44 3.17 5.24 4,08
onthrough 17 3.08 339 251 213 3.65 3.37 5.57 432
: Year 200 18 3.25 3.60 267 2.26 3.89 3.59 5.93 459
19 348 3.83 2.84 2.41 4.14 3.82 6.30 4.88
= ¢ 20 3.68 4.08 3.03 2.56 4.40 4.06 6.71 5.20
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MULTI-STAGE DCF MODEL
WEAVER GAS PROXY GROUP
Employing Dr. Weaver's Methodology from the 2000 LGAE Gas Rate Case
With Adjustment for Small Stocks
Cascade New Northwest South
AGL Atmos Natural Jersay Natural Pecples Jersey
Company Resources Energy Gas Energen Resources Gas Energy Ind.
Average Price $28.27 $24.65 $20.60 $39.53 $37.89 $29.91 $41.23 $39.53
Indicated Dividend $1.12 $1.20 $0.96 $0.72 §1.28 $1.28 $2.12 $1.60
5Yr Pr. Growth 5.38 % 6.08 % 4.50 % 7.07 % 6.33 % 465 % 458 % 513 %
L-T Pr. Growth 7.60 % 7.60 % 7.60 % 760 % 760 % 7.60 % 760% 780%
Internal Rate of Return M47T% 1251 % 11.98 % 945 % 11.03 % 11.65 % 1246 % 1151 %
AVERAGE INTERNAL RATE OF RETURN = 11.51 %
Cash Flow
Cascade New Northwest South
AGL Atmos Natural Jersey Natural Peaples Jersey
Resources Energy Gas Energen Resources Gas Energy ind.
Price -28.27 -24.85 -20.60 -39.53 -37.89 -29.91 -41.23 -39.53
Year 1 1.18 1.27 1.00 0.77 1.36 1.34 222 1.68
2 1.24 1.35 1.05 0.83 1.45 1.40 2.32 1.77
3 1.31 143 1.10 0.88 1.54 1.47 242 1.86
4 1.38 1.52 1.14 0.95 1.64 1.54 2.54 1.95
5 1.46 1.61 1.20 1.01 1.74 1.61 2865 2.05
6 1.57 1.73 129 1.08 1.87 1.73 2.85 221
7 1.69 1.87 1.39 1147 2.0 1.86 3.07 238
8 1.81 2.01 1.49 1.26 217 2.00 3.30 2.56
9 1.95 216 1.60 1.36 233 2,15 3.55 275
10 210 232 1.73 1.46 2.51 232 3.83 2,96
11 2.26 2,50 1.86 1.57 270 2.49 4.12 3.19
12 243 2,69 2.00 1.69 23 268 4.43 343
13 2,62 2.90 215 1.82 3.13 2.89 4.77 3.69
14 2.81 3.12 2.31 1.96 3.36 3 513 3.97
Calculation 15 3.03 3.35 2.49 2.1 3.62 33 5.52 4.27
Continues 16 326 3.61 268 227 3.89 360 5.94 4.60
on through 17 3.51 3.88 2.88 2.44 418 387 6.39 4.95
Year 200 18 3.77 4,18 310 263 4.51 4.16 6.87 532
¢ 19 4.06 4.49 3.34 2.83 4.85 4.48 7.40 573
20 437 4.84 3.59 3.04 522 4.82 7.96 6.17
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Regulatory Study
April 5, 2004

MAJOR RATE CASE DECISIONS—-JANUARY-MARCH 2004

For the first three months of 2004, the average glectric equity return authorization by state
commissions was 11% (three determinations), virtually identical to the 10.97% average in
calendar-2003. The average gas equity return authorization for the first quarter of 2004 was 11.1%
(four determinations), up slightly from the 10.99% average in calendar-2003. During the first
quarter of 2004, there was one (10%) telecommunications equity return authorization.

In recent years there have been relatively few equity retrn determinations, The reasons
include: industry restructuring/intensifying competition; more efficient utility operations;
technological improvements; relatively low inflation and interest rates; accelerated
depreciation/amortization programs; the increased utilization of “black box” settlements; and, the
growing use of performance, or price-based, regulation. As the number of equity return
determinations has declined, the average authorized return now has less of a relationship to the
return that the typical electric, gas, or telecommunications company has an opportunity to eamn. In
addition, electric industry restructuring in many states has led to the unbundling of rates, with
commissions authorizing return and revenue requirement parameters for distribution operations only,
which further complicates data comparability. The tables included in this study are extensions of
those contained in the January 22, 2004 Regulatory Study entitled Major Rate Case Decisions—
January 2002-December 2003~-Supplemental Study. Refer to that report for information
concerning individual rate case decisions that were rendered in 2002 and 2003.

The table on page 2 shows annual average equity returns authorized since 1994, and by
quarter since 1998, in major electric, gas, and telecommunications rate decisions, followed by the
number of determinations during each period. The tables on page 3 present the composite industry
data for items in the chronology of this and earlier reports, summarized annually since 1994, and
quarterly for the most recent nine quarters. The individual electric, gas, and telecommunications
cases decided in the first three months of 2004 are listed on page 4, with the decision date shown
first, followed by the company name, ithe abbreviation for the state issuing the decision, the
authorized rate of return (ROR), return on equity (ROE), and percentage of common equity in the
adopted capital structure. Next we show the month and year in which the adopted test year ended,
whether the commission utilized an average or a year-end rate base, and the amount of the
permanent rate change authorized. The dollar amounts represent the permanent rate change ordered
at the time decisions were rendered. A case is generally considered “major” if the rate change
initially requested was $5 million or greater, or the authorized rate change was at least $3 million.
Gas rate requests that are considered in conjunction with major electric requests are recorded and
reported as individual cases, regardless of size.

Copyright © 2004 Regulstory Research Amsocistes, Inc. Reproduction prohibited without prior authorization,



Robert G;. Rosenberg

Rebuttal Workpapers
Page 2 of 130
Average Equity Returns Authorized January 1994 - March 2004
{Retum Percent - No. of Observations}
Elactric Gas Teiephone
Pericd Uit Uit Utiif

1994 Full Year 11.24 (31) 11.35 (28) 11.81{11)

1995 Full Year 11.55 (33) 11.43 (16) 12.08 (8)

1996  Full Year 11.38 (22) 11.19 (20) 11.74 (4)

1997 Full Year 11.40 (11) 11.29 (13) 11.56 (5)

1998 1st Quarter 11.31 (4) — @ 11.30 (1)
2nd Quarter 1220 (1) 11.37 (3) - (0
3rd Quarter 11.80 (2) 11.41 (3) - (0)
4th Quarter 11.83 (3) 11.80 (4) — (D)

L1998 Full Year 11.66 (10) 11.51 (10) 11.30 (D) I

I, _

1999  1st Quarter 1058 (4) 10.82 (3) 13.00 (1)
2nd Quarter 10.84 (4) 10.82 (3) - (O
3rd Quarter 10.63 (8) - (0 —
4th Quarter 11.08 (4) 10.33 (3) )]

1999  Full Year 10.77 (20) 10.66 (9) 13.00 (1)

2000 15t Quarier 11.06 (5) 10.71 (1) 11.50 {1)
2nd Quarter 1.1 (2) 11.08 (4) — (0
ard Quarter 11.68 (2) 11.33 (5) 11.25 (1)
4th Quarter 12.08 (3) 12.50 (2) - {0

2000 Full Year 11.43(12) 11.38 (12) 11.38 (2)

2001 1st Quarter 11.38 (2) 11.16 (4) — {0}
2nd Quarter 10.88 (2) 10.75 (1) — {0
3rd Quarier 10.78 (8) —  [0) — (D)
4th Quarter 11,50 (8) . 10.65 (2) — (0

2001 Full vear 11.09 (18) 10.95 (7) — (O)J

__ e

2002 18t Quarier 10.87 (5) 10.687 {3) — [0
2nd Quarter 11.41 (8) 11.64 (4) - (O
3rd Quarter 11.06 (4) 11.50 (3) — {0)
Ath Quarter 1.20 (7) 10.78 (11) -

[2002 Full Year 11.16 (22) 11.03 (21) - (oﬂl

I I A

2003 1st Quarter 147 (7 11.38 (5 — (O
2nd Quarter 11.16 (4) 11.36 (4) - (O
3rd Quarter 9.85 (5) 1061 (5) —
4th Quarter 11.09 (6) 10.84 (11) -

2003 Full Year 40.97 (22) 10.96 (25)

r
i

2004  1stQuarter 11.00 (3) 11.10 (4) 10.00 (1)
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Attorney General’s Response to
The Requests for Information of
Louisville Gas & Electric Company
Case No. 2003-00433

Witness Responding: Carl G. K. Weaver

32.  In Dr. Weaver's opinion, has the risk of LG&E or KU changed since the filing of
his ESM testimony in December 2003. If so, explain in detail how.

Answer;

From a stock market perspective, the risk of LG&E or KU relative to the risk of

other stocks in the equity market has changed very little since December 2003,

Financial risk is somewhat higher due to the higher interest payments required

as a result of the cancellation of the accounts receivable securitization program

and replacing it with higher interest debt. This higher financial risk has been

offset by higher stock prices which have reduced the cost of equity in the overall
. market as additional information confirms the economic recovery.
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INTEREST RATES

Treasury Bond Yields ) Moody's Bond Yields
Long- Public
10-Year 20-Year Temm* Aa A Baa  Utility
(1) @ 3 4 (5 (€ 4]
2003 July 3.98 4.92 5.00 6.37 6.57 8.67 6.54
August 4.45 5.39 5.41 6.48 6.78 7.08 6.78
Seplember 4.27 5.21 £.23 6.30 6.56 6.87 6.58
October 4.29 5.21 5.24 6.28 6.43 6.79 6.50
November 4.30 517 520 6.25 6.36 6.68 643
December 427 5.11 5.156 6.18 6.27 6.61 6.38
January 415 5.01 505 6.06 6.15 6.47 6.23
February 4.08 4.94 4.99 6.10 6.15 6.28 6.17

Average:

Jul-Oct 2003 425 518 522 6.36 6.59 6.85 6.60
Sep'03-Feb'04 423 5.11 5.14 6.20 6.32 6.62 6.38
Difference 002 007 -008 016 027 024 022

* The Federal Reserve Statistical Release reported the yieid on 30-year Treausry bonds
through January 2002, after which point the sefies was discontinued and a new series
of long-term Treasury bond yields (with at least 25 years or more remaining until maturity)
was commenced starting in February 2002.

Source: Federal Reserve Statistical Release; Mergent (formerly Moody's) Bond Record;
and Moody's website.
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Budget of the United States Govermnment, r... :

Table 4. ECONOMIC ASSUMPTIONS '

I  (Calendar years; dollar amounts in bilfions)
oo
2002 o} )

Actual

2003 2004 2005 2006 2007 2008

Gross Domestic Product (GDP):

Leveis, dofiar amounts in billions:
Canrent doflars ' 10446 10863 11,405 11,972 12563 13,183 13,837
Real, chained (1996) dollars 9440 96681 10018 10378 10,733 11,079 11427
Chained price index (1996 = 100}, 1107 1124 1138 1153 1170 1190 1210
annual average
Percent change, fourth quarter over
fourth quaries:
Caurent doliars 43 A4 51 49 4.9 5.0 49
Real, chained (1996) doltars 29 28 37 a5 33 3.2 al
Chained price index (1996 = 100) 1.3 15 1.3 1.4 16 17 186
Cusrent doliars 3is 40 5.0 5.0 4.9 49 50
Real, chained (1996) dollars 24 23 37 36 34 32 31
Chained price index (1996 = 100) 11 16 12 13 1.5 1.7 18
incomes, billions of current dollars:
Comporate profits before tax 665 708 671 1151 1142 1135 1,154
. Wages and salaries 5004 5162 5438 5740 6,060 6373 6689
i Other taxable income 2 2411 2479 2615 2662 2706 2767 2851
Consumer Price index (all urban): 3
i svel (1982-84 = 100), anmual 1799 1840 1870 1904 1942 1986 2031
average
Percent change, fourth quarter over 22 1.9 1.8 1.9 21 23 23
fourth quarter .
Percent change, year over year 16 23 1.7 1.8 20 22 23
Unemployment rate, clvilian, parcent:
Fourth quarter level 59 58 55 53 52 51 51
Annual average - 5.8 59 56 54 52 5.1 51
Federal pay raises, January, percent:
Military 4 - 69 - 47 4 NA NA NA NA
Civilian 3 46 4.1 5 NA NA NA NA
Interest rates, percent: - A
91-day Treasury bills 6 16 12 20 28 3e 42 43
10-year Treaswy notes 46 37 4.1 145 4.8 51 5‘31 f. 9

mmmfammmm.mwmrm4.aﬂamumeMIn
the Administration’s 2004 Budget in that they incorporate the fiscal, monetary, and economic developments
discussed above.

mmmmwdwmmmmwmmummmwbem

wmwmmmemmmmmHmmmmmm
w.mmmmbmmmmem'm.mﬂecﬁngmmmm&

httpfowwwhitehouse. goviomb/budget/fy2004/assumptions.hemi | 8/27/03 3:40 PM
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11. ECONOMIC ASSUMPTIONS 173
Table 11-1. ECONOMIC ASSUMPTIONS 1
(Calendar years; dollar amounts in billions)
Actual 2002
2003 004 2005 2006 207 2008 2009
Gross DomesSic Product {(GDPE
Lovels, dollw amount in billons:
Cuzvent daliars 10,446 19939 11,566 12138 12746 13,39 14,096 14831
Aenl, chainedt (1996} dollars . 9440 9.7 10,163 1052 10886 11248 11,607 11,969
Chained price index {1996="100%, annual average . 1nor 1124 138 1153 1"ra 119 1214 1229
Perosk change, fourth quarier owr fawrth quaster:
Curment dollars 43 58 52 49 50 52 52 §2
Renl, chained (1996) dolars 23 42 40 a4 33 33 kR al
Chained price index {1996=100) ... 13 15 12 14 16 i8 20 20
Percent chans, yoir OWr yesr
Currert dolars kT3 47 587 49 50 581 52 52
Real cheined {19%) dolars . o 24 n 44 a6 34 3 32 a1
Chained! price index (1996=100§ . . 13 16 12 13 15 1.7 20 20
ncomas, bifions of currmnt dollars:
profils badors Y 665 756 - 1,181 1134 1134 1175 122
Wages and saliries 4,995 510 536 5,606 6,000 6247 6,687 7,030
Other taxable income? 241 2487 2609 - 2681 arm 2.m 2,888 3016
Conaumer Price Index: ?
Lovel {1982-84=100), annual average ... 179 1540 165 1884 1928 1968 2005 2066
Percent change, fourth quarner over Joudh quarter __ 22 20 14 15 19 22 25 25
Poment change, yoar over year .. 15 23 14 15 18 23 24 25
Unemployment rale, clvilian, percent:
Fourth quarier level 59 59 55 53 52 51 51 51
Annual average SB 60 56 54 52 51 51 51
Faderal pay ruises, January, percect:
Miliary* 639 4.7 415 35 NA NA NA NA
Civilian® 45 4.1 41 15 NA NA NA NA
Interest rales, percant:
94-day Trasuy bils® 16 10 i3 24 a3 49 43 44
10-yuar Troamuy noles 45 40 45 50 54 56 58 58
T
Gross Domestic Pradud (GOP), revised:
Lavals, dolier amoimis in bilions:
Current dukrs 1048 10,904 11,612 215 12796 13449 14,151 14,890
Real, chained {X00) doliarss .. 1008 10587 10858 11,248 11,630 2077 1240t 12,788
Chainad price indax (2000=100), annual aversge ... ms 1057 107.0 1084 noo ms 1141 1164
Percont change, Jourth quarer over (outh quarier:
Current dollars 42 59 52 42 50 52 52 52
Renl, chained dollars _ 28 43 40 34 33 a3 3.1 3
Chained price index (000100 ... ... 14 15 12 14 16 .} 20 20
Percont change, Yoor Over year.
Curment doltars B 48 87 44 S0 5l 52 52
Real, chained (000) dollars .. 22 a1 44 a6 a4 3 32 31
Chained price index (2000=100§ ..o 15 156 12 13 1.5 1.7 20 20
Incomes, bilons of curmnt dellars, revised:
Comorate profits belore S 75 Bis =2 1313 1.%1 1,262 1,307 1,358
Wages and sularies 4915 5,092 5352 568 6004 6342 6,682 TS
Other taxable ncome® 2343 2401 2515 2587 2534 2,701 27% 2923
NA = Not Available.
1wmg@haﬁhu.dbhmm. o
£ Divigent? el s i : i
R i . bk by ont: 300, 200, are 2004 of varieus rank- be
. 3 e VAU and } ©
P-'u:m fo-ica tnu': yot figures are avevages fongrrety- spaciic adsiments, percentages o-

5 aversge incresse, inchuding locally pay adiosiments. Parcentsies % be (roposed bor afier 2005 have act yai besn delermined.
 Mwncage: raie, Secondary wisket fimnk discourt besis). _ yos i F_ ]
7 Assamplions adirsind 1o reflect comprahanaive © GOP and incomes relessed by the Busean of Ecanamic Analysis in Decesber 2003
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Value Line Forecast for the U.S. Economy

ACTUAL ESTIMATED

1999 2000 2007 2002 2003 2004 2005 2006 2007 2008
GROSS DOMESTIC PRODUCT AND TS COMPONENTS

(2000 CHAIN WEIGHTED §) BILLIONS OF DOLLARS

Final Sales o404 9760 9901 10077 10395 10840 1i219 11634 12041 12487
Total Consumption o439 6739 6905 7140 7362 7625 7892 Bis0p 84N B6M
Nonresidentiat Fixed Investment 1133 1232 M7 1093 M23 126 1337 1430 1530 1637
Construction 293 313 305 249 237 237 25 272 b1} 314
Equipment & Software 840 919 87t BA7 B 991 1081 1156 1249 1361
Residential Fixed Investment 444 ad? A48 470 506 538 52 533 54 560
Exports 1008 109 1039 1074 1034 1154 1292 1471 1535 1666
imports Y304 1476 1437 1485 1539° Jes4 1781 1870 1972 2
Federal Govemment 574 579 600 648 704 749 761 764 771 78
State & Locat Governmentls M3 143 1168 1189 119% 1209 1221 1245 1270 129%
Gross Domestic Product 9268 9817 10101 10481 710984 11674 13124 13853 14654 15210
Real GDP {2000 Chain Weighted §) 9470 9817 9867 10083 10397 10851 11283 11690 12122 12583
PRICES AND WAGES-ANNUAL RATES OF CHANGE
GDP Deflator 14 22 2.4 15 1.5 1.3 15 2.0 22 24
CP1-All Urban Consumers 22 34 28 16 23 1.8 2.1 23 24 25
PPI-Einished Goods 1.8 a7 20 13 32 1.5 15 1.3 1.5 1.8
Employment Cost Index—Total Comp. 32 46 a1 38 39 37 kT3 35 37 40
Productivity 28 27 22 43 42 30 20 2.0 23 2.5
PRODUCTION AND OTHER KEY MEASURES
Ingustrial Prod. (% Change) 4.4 4.4 34 06 03 56 53 5.0 4.7 4.5
Factory Operating Rate (%) 814 B3 754 739 734 763 R0 790 bBoo 810
Nonfarm Inven. Chg. (2000 Chain Weighted $) 715 578 <363 93 04 400 530 400 550 500
Housing Starts (Mill. Units) 165 157 160 171 185 188 173 172 173 175
Existing House Sales (Mill. Unils) S19 516 529 560 670 616 605 602 602 605
Total Light Vehicle Sales tMitl, Units) 169 174 171 168 166 171 174 173 174 175
National Unemployment Rate (%) 42 40 48 5.8 6.0 56 55 54 53 52
Federal Budget Surphss (Unified, FY, $8ill 1244 2369 1273 -15B5 -374.2 -475.0 4250 -350.0 -250.0 -200.0
Price of Gil ($BbI., U.S. Refiners’ Cost) 1742 2821 2295 2400 2862 2850 2800 2750 2700 26.00
MONEY AND INTEREST RATES
3-month Treasury Bill Rate (%) - 46 58 34 1.6 1.0 1.3 24 25 27 0
Federal Funds Rate (%) 5.0 6.2 3.9 17 1.1 1.1 23 25 3.0 35
10-Year Treasury Noke Rate (%} 56 6.0 50 456 40 4.5 53 56 58 6.0
Long-Term Treasury Bond Rate (%) 59 59 5.5 54 S50 5.2 5.9 6.2 6.5 &7
AAA Corporale Bond Rate (%) 70 746 73 65 57 58 6.7 6.9 70 7.2
Prime Rate (%) 8.0 9.2 69 4.7 41 41 52 55 6.0 65
INCOMES
Personal Income (% Change) 51 8.0 34 23 31 4.8 55 55 56 57
Real Disp. inc. % Change} 30 48 18 38 25 k¥ 31 3.2 3.0 30
Personal Savings Rate (%) 24 24 1.7 23 20 1.6 20 20 23 25
Pretax Corporate Profits ($Bil) 7760 773.0 6940 665.0 BS43.0 1082.0 12440 13930 15320 16860
Afiertax Corporate Profits ($8ill) 517.0 5080 4960 5500 6190 703.0 8080 9050 996.0 10%.0
Yr-to-Yr % Change 10.1 1.7 25 WO 125 136 158 120 100 10D
COMPOSITION OF REAL GDP-ANNUAL RATES OF CHANGE
Gross Domestic Product ' 4.4 3.7 05 22 3.1 47 k4 36 37 3.8
Final Sales 45 3.8 14 1.8 3.2 4.3 35 37 3.5 37
Total Consumption 51 4.7 25 3.4 3.1 3.6 a5 3.4 32 32
Nonresidential Fixed invesiment 92 8.7 45 73 27 9.2 9.0 7.0 70 7.0
Construction 0.4 6.8 26 -184 4.8 o1 8.0 6.0 7.0 8o
Equipment & Software 12.7 9.4 .52 28 52 N3 9.0 7.0 80 2.0
Residential Fixed Invesiment 6.0 0.7 02 49 77 64  -20 1.0 20 30
Exports 43 8.7 52 24 20 1.6 120 10.0 8.0 8.5
Impotts ns 132 2.6 33 36 8.1 7.0 5.0 55 6.0
Federal Government 22 0.9 36 80 86 6.4 L5 0.5 0.8 1.0
State & Local Governmenls a7 2.7 2.2 1.8 0.6 1.1 1.0 2.0 2.0 2.0

{7004, Vs Line Pubtishing, inc_ AR rights resarved Factust musserial s obtained from artres belleved 1o be relisbie snd s provided without wamaniies of Kind. THE PUBLISHER
nmrmrwmmmmmmnﬂ:ﬁuMhmmmMnm:ﬂmhm

Te subscrite cali 1-600-533-0046.
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APTEN DN

CBO’s Economic Projections for
2004 Through 2014

Year-by-year economic projections for 2004 through years after 2005. Instead, the projected values shown here
2014 are shown in the accompanying tables (by calendar for 2006 through 2014 reflect CBO's assessment of aver-
year in Table E-1 and by fiscal year in Table E-2). The age values for thar period—which take into account po-

Congressional Budger Office did not try to explicidy in- tential ups and downs in the business cycle.
corporate cyclical fluctuations into its profections for
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124 THE BUDGET AND ECONOMIC OUTLOOK: FISCAL YEARS 2005 TO 2014

Table E-1.

CBO’s Year-by-Year Forecast and Projections for Calendar Years
2004 Through 2014

Estimated Forecast Projected
2003 2004 2085 2006 2007 2008 2009 2000 2011 2012 2013 2014

Nominai 6DP .
(Bitlions of doliars) 10,980 11,629 12,243 12814 137389 14,073 14,686 15354 16,034 16,743 17,490 18,266
Nominal GDP
(Percentage change) 48 59 53 47 45 47 47 45 44 44 45 44
Real GDP
{Percentage change) 32 48 4.2 32 27 28 28 2.6 2.5 25 25 25
aDP Price Index
(Percentage change) 16 11 11 15 18 19 19 19 19 19 19 19
Consumer Price Index®
{Percentage change) 23 1.6 17 20 2.2 2.2 22 2.2 2.2 22 22 22
Employment Cost Index’
(Percentage change) 29 24 25 27 32 34 34 34 34 34 34 34
Unemployment Rate
(Percent) 6.0 58 53 50 51 5.2 5.2 5.2 5.2 5.2 5.2 5.2
Three-Month Treasury
Bilt Rate (Percent) 10 13 30 40 46 4.6 46 4.6 46 46 46 46
Ten-Year Treasury
Note Rate (Percent) 40 4.6 54 5.5 55 5.5 5.5 5.5 5.5 55 55 5.5
Tax Bases
(Billions of dolars)
Corporate book profits 844 248 1319 1358 1356 1356 1359 1393 1451 1,516 1,587 1,670
Wages and salaries 5,087 5333 5639 5926 6208 6511 6823 7134 7449 7777 8,120 8476
Tax Bases
{Percentage of GDP)
Comporate hook profits 7.7 B1 108 s 101 9.7 93 9.1 2.0 LA 2.1 9.1
Wages and salaries 463 159 461 462 454 464 465 465 465 464 44 464

Sources: Congressional Budget Office; Department of Commerce, Bureau of Economic Analysis; Departiment of Labor, Bureau of Labor Statis-
tics; Federal Reserve Board.

Note; Percentage change is year over year.
a. The consumer price index for all urban consumers.
b. The employment cost index for wages and salaries only, private-industry workess.
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APPENDIXE CBO'S ECONOMIC PROJECTIONS FOR 2004 THROUGH 2014 125

Table E-2.

CBO’s Year-by-Year Forecast and Projections for Fiscal Years
2004 Through 2014

Estimated  Foracast Projectad
08B 00 200 2006 2007 2008 2009 2010 2011 2012 2013 2014

Nominat GDP '
{Billions of doltars) 10820 11469 12,091 12,682 13,736 13,862 14,519 15,187 15862 16,562 17,301 18,070
Nominal GDP
{Percentage change) 44 59 54 49 44 47 47 446 4.4 44 45 44
Real GDP
{Percentage change) 28 47 43 35 26 28 28 27 25 25 25 25
GDP Price Index
{Percentage change) 15 12 i 3 13 17 19 19 19 19 i9 19 19
Consumer Price Index’
(Percentage change) 24 17 16 20 22 22 22 22 22 22 12 12
Employment Cost Index”
(Percentage change) 28 25 25 26 31 34 34 34 34 34 34 34
Unempioyment Rate
(Percent) 60 59 54 50 53 52 52 52 52 52 52 52
Three-Month Treasury
8ill Rate {Percent) 11 30 § 26 38 45 46 46 44 4.6 4.6 4.6 4.6
Ten-Year Treaswy
Note Rate (Percent) 39 45 53 55 55 55 55 55 55 55 55 55
Tax Bases
{Billions of dollats)
Corpmtehookp.roﬂts 819 938 1215 1353 1,354 1358 1357 1382 1435 L1500 L5609 1645
Wages and salaries 5,051 5257 55463 5850 4134 6435 6744 7057 7370 74693 R03T B3BS
Tax Bases
{Percentage of GIF)
Corporate ook profits 76 82 180 107 12 98 93 %1 90 91 91 91
Wages and salaries 466 A5B 46 2 462 463 464 465 465 4465 465 464 464

Sources: Congressional Budget Office; Department of Commerce, Bureau of Economic Analysis; Department of Labor, Bureau of Labor Statis-
tics; Federal Reserve Egord.

Note: Percentage change is year over year,
a, The consumer price index for all wrban consumers.
b. The employment cost index for wages and safaries only, private-industry workeys.
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COMMONWEALTH OF KENTUCKY

BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

AN ADJUSTMENT OF THE ELECTRIC )
RATES, TERMS AND CONDITIONS OF ) CASE NO. 2003-00434
KENTUCKY UTILITIES COMPANY )

DIRECT TESTIMONY
AND EXHIBITS
OF
MICHAEL J. MAJOROS, JR.
(REVENUE REQUIREMENTS)

On Behalf of the Office Of Rate Intervention Of The
Attorney General Of The Commonwealth Of Kentucky

March 23, 2004



Direct Testimony of Michael J. Majoros, Jr. (Revenue Requirement)
Case No. 2003-00434 Electric Rate Case
Kentucky Utilities Company

1 Q WHY DOES THE ASSET VALUE OF THE PENSION AND OPEB

Robert G. Rosenherg
2 FUNDS CREATE VOLATILITY IN THESE COSTS? Peetsorie T
3 A The change in the asset value is reflected in the return on the assets
4 because part of that return is capital gain or loss. This return is a direct
5 offset to all of the other pension costs. Also, changes in the assef value of
6 the pension fund affect the differential between that value and the present
7 vaiue of the ABO. If the asset value falls, that differential increases.

8 Q. WHATIS THE LIKELY FUTURE TREND IN INTEREST RATES?

9 A Interest rates on high-grade corporate bonds are currenﬂy at a 37-year
10 low.* Given the size of both the Federal budget deficit and the national
11 trade deficit, it is unlikely that these very low interest rates can continue
12 indefinitely into the future. On December S, 2003, the economic research
13 firm Macroeconomic Advisors released its 10-year forecasis of national
14 product, income, inflation and interest rates. It forecasts a slow but steady
15 increase in interest rates throughout the coming decade, as follows:®
16

4 s - .
See http /A www.federalreserve. gov/releases/h | X/datarmvasa ta

? Macroeconomic Advisers, LLC, “Long-Term Economic Outlook”, December 9, 2003.

13



SO0 N0 W —

ped et S amad
[« QR TN NS 3 N ]

..._.
~J

18

19

20

21

24

25

26

27

28

29

30

Direct Testimony of Michael J. Majoros, Jr. (Revenue Requirement)
Case No. 2003-00434 Electric Rate Case
Kentucky Utilities Company

Bond Yields
10-year Treasury Bonds Aaa Corporl?t“em c
Bonds Rebattal abert
Page 1507130
2003 4.01% 5.66%
2004 4.56% 574%
2005 5.27% 6.36%
2006 5.75% 6.84%
2007 5.86% 6.95%
2008 5.97% 7.06%
2008 6.01% 7.10%
2010 6.09% _ 7.18%
2011 6.11% 7.20%
2012 6.14% 7.23%

WHAT IS THE LIKELY TREND IN THE VALUE OF KU’S PENSION AND
OPEB FUND ASSETS?

During the coming years, that value will probably increase. That is
because most companies do not fully revalue their pension assets each
year. Rather, they use a “smoothing” technique in which only one-third of
each year's gain or loss is recognized in calculating the capital gains or
losses in the funds’ asset vaiues. The remaining two-thirds are amortized
into the revaluation over the next two years.

As everyone knows, retumns on both equity and debt investments
were poor during the years 2001 and 2002. If KU uses the three-year
smoothing technique, then the poor retums of those years will be
recognized in the retumn Icuiations only over the next two years. If the
markets continue to improve, as they have over the past year, then the
asset value of KU's pension funds should increase, which will increase the

returns and narrow the gap between those funds’ values and the ABOs.

14
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Attorney General’s Response to Page 16 of 130
The Raquests for Information of
Louisvills Gas & Electric Company
Cage No. 2003-00433
WITNESS RESPONSIBLE:
- Michael J. Majoros, Jr.

3. Please provide a copy of the entire Macrozconomic Advisors Report cited in footnote 5

on page 13 of the Testimony of Michaet J, Majoros.

Response:

Thenilmre;mcewthisdomminthcmdnmm. Majoros has filed
in Case No. 2003-00433. However, Mr. Majoros does reference the document in his
testimony regarding Case No. 2003-00434. “This documens is protected under
copyright and as such cannot be provided as requested. The CD labeled Majoros

- Artachments contains a folder labeled Response to LG&E 3 containing the page on
which the referenced figures appears, with the remainder of the page redacted.
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Long-Range Consensus U.S. Economic Projections

[T4 @ BLUE CHIP FINANCIAL FORECASTS B MARCH 10,2004 |

L The table below shows the latest U.S. Blue Chip Consensus' projections by years for 2006 through 2010, an average for the five-year perioc
2006-2010, and an average for the next five-year period 2011-2015. There are also Top 10 and Bottom 10 averages for each variable. Apply
these projections cautiously. The vast majority of economic and political forces cannot be evaluated over such a long lime span.

2006 2007. - 2008 2009 . 2010 . 2006-10. ..2011-1
ECONOMIC VARIABLE " Peycent Change, Full Year-Over-Prior Year R
1. Real GDP CONSENSUS 34 32 31 EX] 32 32 31
{chained, 2000 dollars) Top10Avg. 39 38 36 36 3.7 37 3.4
Botiom 10 Avg. 2.7 2.5 2.6 2.6 2.8 2.6 2.7
2. GDP Chained Price Index CONSENSUS 1.9 1.9 20 21 22 2.0 2.2
: Top 10Avg. 25 24 2.5 25 27 25 27
Bottom 10 Avg. 1.4 1.5 1.6 1.6 1.7 1.5 1.9
3. Nominal GDP CONSENSUS 53 52 52 52 54 53 54
(cument dollars) Top10Avg. 59 59 6.0 6.0 62 6.0 6.1
Bottom 10 Avg. 4.7 4.5 4.4 4.5 48 4.6 4.8
4. Consumer Price lodex CONSENSUS 22 2.3 23 24 14 13 25
(for all urban consumers) Top 10 Avg. 29 2.8 3.0 il 31 30 31
Bottom 10 Avg. 15 1.7 1.7 1.8 1.9 1.7 2.0
5. Industrial Preduction CONSENSUS 490 37 36 35 37 37 36
(total) Top10Avg. 52 47 44 43 45 4.6 42
Bottom 10 Avg. 2.8 2.6 2.8 26 3.0 28 29
6. Disposable Personal Income CONSENSUS 34 33 32 32 3z 33 34
(chained, 2000 dollars) Top10Avg. 42 4.1 3.9 40 4.0 40 4.6
Bottom 10 Avg. 28 2.5 2.5 2.6 2.5 2.6 2.6
7. Personal Consumotion Expenditures CONSENSUS 31 3o 29 30 30 3.0 29
(chained, 2000 dollars) Top 10 Avg. 35 34 12 34 35 34 33
Bottom 10 Avg. 2.6 2.5 2.4 2.5 2.5 25 25
8. Non-Residential Fixed Investment CONSENSUS 6.6 6.0 54 52 5.7 58 5.5
(chained, 2000 dollars) Top 10 Avg. 89 8.1 7.8 77 B.1 8.1 7.6
Bottom 10 Avg. 4.2 3.5 2.6 2.6 3.7 313 16
9. Corporate Profits. Pretax CONSENSUS 13 6.3 5.7 57 638 64 6.7
{current doliars) Top10Avg. 117 105 9.8 8.8 9.3 10.t 87
Bottom 10 Avg. 39 4.0 0.4 1.4 3.5 2.6 50
- "7 Aumual Average : '
10. Treasury Bills, 3-Month CONSENSUS 34 3.7 39 4.1 4.3 39 43
(percent per annum) Top 10 Avg. 43 4.6 49 52 54 49 52
Bottom 10 Avg. 2.5 2.7 28 2.8 3.1 28 13
1 1. Treasury Notes, 10-Year CONSENSUS 5.5 55 54 57 5.7 56 5.7
(yield per annum) Top 10 Avg. 6.2 62 6.3 6.5 6.5 6.3 6.5
Bottom 10 Avg. 4.9 4.9 4.5 4.9 4.9 4.8 5.0
12. Unemployment Rate CONSENSUS 5.2 52 52 5.2 5.2 52 5.1
(% of civilian labor force) Top 10 Ave. 5.6 5.7 5.6 5.7 5.7 5.1 5.6
-Bottom 10 Avg. 4.9 4.8 4.7 4.7 4.7 4.7 4.7
[ - " Total Units, Milkioxis T B
13. Housing Starts CONSENSUS 1.67 1.66 1.68 1.66 1.70 1.67 1.70
(milliens of units) Top 10 Avg. 1.34 I.85 1.85 1.85 1.86 185 1.88
: Bottom 10 Avg. 1.55 1.44 1.52 1.46 1.59 1.51 1.58
14. Total Auto & Truck Sales CONSENSUS 169 16.9 17.0 171 17.2 17.0 17.4
(millions of units) Top 10 Avg. 17.8 179 18.0 18.1 18.3 18.0 18.6
Bottom 10 Avg. 16.1 16.0 16.0 16.1 16.1 16.1 16.2
[ " Billions of Chained, 1996 Dollars i
15. Net Exports CONSENSUS 4728 ~454.] -432.2 -418.8 -401.3 4358 -390.4
{billions of chained, 2000 dollars) Top 10 Avg. -407.0 -373.2 -323.4 -284.5 -255.3 -328.7 -208.¢
Bottom 10 Avg. -542.2 -532.8 -541.6 -550.5 -541.3 -542.9 -546.2
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COMMONWEALTH OF KENTUCKY Peezborine T

BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of:

AN ADJUSTMENT OF THE GAS AND ELECTRIC )
RATES, TERMS, AND CONDITIONS OF ) CASE NO.
LOUISVILLE GAS AND ELECTRIC COMPANY ) 2003-00433

KENTUCKY INDUSTRIAL UTILITY CUSTOMERS, INC.
RESPONSE TO
COMMISSION STAFF’S FIRST DATA REQUEST

12. Refer to the Baudino Testimony, page 11. Mr. Baudino states that he performed a
Capital Asset Pricing Model (“CAPM”) analysis, but did not incorporate the results into his
recommendation. Explain why Mr. Baudino performed the analysis if he did not use it in his
recommendation.

RESPONSE:

Mr. Baudino provided a CAPM analysis to provide additional information on how the cost of
equity may be estimated. The CAPM is a widely used method of estimating the cost of equity
and can provide general insights on current economic conditions and their impact on the
investor-required rate of return. However, Mr. Baudino also believes that the DCF is a better
method of estimating the cost of equity at this time.

-18- Case No. 2003-00433
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Responses of the Attomey General’s Witness
Carl G. K. Weaver to
Commonwealth of Kentucky PSC Case No. 2003-00334
And Case No. 2003-00335
Louisville Gas and Electric Company’s and Kentucky Utilities Company’s
Initial Requests for Information

13.  Inreference to Dr. Weaver’s statement at page 42, lines 14-16 that the DCF constant
growth model has greater use by participants in the capital market than the multi-stage DCF or
the bond-yield-risk premium models:

a. Provide all studies, documents, surveys, etc. relied upon by Dr. Weaver in making
this statement.

b. Does Dr. Weaver claim that the DCF constant growth model has greater use by
participants in the capital market than the CAPM method? If so, provide all studies documents,
surveys, etc. relied upon by Dr. Weaver to support this contention.

Answer:

a I reached this conclusion based upon my experience teaching finance courses in
managerial finance and in capital markets analysis. The multi-stage DCF and bond-yield-risk
premium models are not covered as well in financial text books as are the constant growth DCF
and the CAPM models. A great deal of the financial literature that deals with cost of equity
analysis deals with the CAPM model.

b. No.
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DCF Medians
13 cos 10 cos
GDP 10.77 10.72
Sustain 9.53 10.94
ind 10.27 10.21

beta 0.65 0.85
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LGE ELECTRIC 2003.336/Sch 3 DCF GDP p1

DCF COST OF EQUITY CALCULATION FOR THE COMPARISON GROUP

Near-Term Projected EPS Growth Long-Term
Value Line Firgt Call Average: Projected DCF

6-Month Projected Projected Vaiue Line Growth Cost of

Average indicated S-Year 5-Year and n Equity
Company Price Dividend Growth Growth First Call GDP Estimate

(a2
(M @ (&) ) &3] ©) 7
Aliant Energy $19.59 $1.00 50 % 48 % 49 % 5.9 1.1 %
Ameren 4273 254 1.0 30 20 53 1.2
CH Energy Group 43.85 2.16 15 na 15 591 10.2
Consolidated Edison 4082 224 1.0 30 20 591 108
DTE Energy 3855 2.06 55 55 55 5.91 115
Exelon 57.33 192 7.0 5.0 6.0 59 95
MGE Energy 30.81 1.35 6.0 na 6.0 591 10.6
NSTAR 4482 2.16 35 60 48 591 10.8
Pinmacte West 3535 1.70 as 50 28 591 104
SCANA 3320 1.38 5.0 50 5.0 5.91 10.1
Southern Company 29.35 1.38 65 5.0 58 591 109
Vectren 2360 1.10 9.0 70 8.0 591 11.3
Wisconsin Energy 2795 080 80 85 73 501 91
Median 108 %
NA —Not available.
Source: Col. (1) - Schedule 2.
Col. (2) - Derived from data on the MSN Money Ceniral website.

Col_ (3) -
Col. (4) -
Cal. (6) -

Col. (7) -

Derived from data in The Value Line investment Survey .

First Call website.

Derived from data in Energy information Administration
Annual Energy Outiook, 2003.
Derived iteration using an internal rate of retum calculation.
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LGE ELECTRIC 2003.336/Sch 3 DCF GDP p1
DCF COST OF EQUITY CALCULATION FOR THE COMPARISON GROUP
Near-Term Projected EPS Growth Long-Term
Value Line First Call Average: Projected DCF
6-Month Projected Projected Vaiue Line Growth Cost of
Average Indicated 5-Year 5-Year and in Equity
Company Price Dividend Growth Growth First Call GDhP Estimate
[(3p+()y2
(1) @ 3 4) (&) () (7)
Adliant Energy %1959 $1.00 50 % 48 % 49 % 591 % 111 %
Ameren 4273 254 1.0 3o 20 591 11.2
DTE Energy 3855 206 3.5 55 55 591 115
Exelon 57.33 1.92 7.0 50 60 59 9.5
MGE Energy 30.81 135 60 na 6.0 591 106
Pinnacle West 35.35 1.70 05 50 28 591 10.4
SCANA 33.20 138 5.0 50 50 591 10.1
Southern Company 2935 138 65 50 58 591 10.9
Veciren 23.60 1.10 a0 70 80 5981 1.3
Wisconsin Energy 27.95 0.80 8.0 65 73 591 9.1
Median 10.7 %
NA —Not available.
Source. Col. (1) - Schedule 2.
Cot. (2) - Derived from data on the MSN Money Central website.
Col. (3) - Derived from data in The Value Line Investment Survey .
Col. {4) - First Call website.
Col. (8) - Derived from data in Energy Information Administration
Anmsal Energy Outlook, 2003.
Col. (7) - Derived iteration using an internal rate of returmn calculation:,
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LGE Electric 2003.336/Sch 3 DCF Sustainable p2
DCF COST OF EQUITY CALCULATION FOR THE COMPARISON GROUP
Near-Term Projected EPS Growth
Value Line First Call Average: Long-Term DCF
6-Month Projected Projected Value Line Projected Cost of
Average indicated 5-Year 5-Year and Sustainable Equity
Company Price Dividend Growth Growth First Calt Growth Estimate
(3+Hp2
(1} 2) 3 “4) ) (6) (7)

Aliiant Energy $1959 $1.00 50 % 48 % 49 % 30% B7 %
Ameren 4273 254 1.0 30 20 7 9.4
CH Energy Group 4385 2.16 15 na 15 1.9 6.8
Consclidated Edison 4082 224 1.0 30 20 34 8.7
DTE Energy 3855 206 55 55 55 63 118
Exelon 57.33 192 70 5.0 60 13.0 158
MGE Energy 30.81 1.35 8.0 na 6.0 8.6 129
NSTAR 4482 2.16 35 6.0 4.8 4.4 9.5
Pinnacle Wes! 35.35 1.70 05 50 28 34 82
SCANA 33.20 138 50 5.0 5.0 5.2 95
Southern Company 29.35 1.38 65 50 58 7.1 11.9
Vectren 2360 1.10 2.0 7.0 80 68 12.0
Wisconsin Energy 2795 080 80 65 73 70 10.1

Median 85 %

Median excluding CH Energy 98 %

Source:  Col. {1)

Col. (2)

Col. (4)
Col. (7

NA —Not available.

- Schedule 2.

- Derived from data on the MSN Money Central website.
Col, (&(6) - Derived from data in The Value Line lnvestment Survey .

- First Call website.

- Defived iteration using an internal rate of return caiculation.
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LGE Electric 2003.336/Sch 3 DCF Sustainable p2
DCF COST OF EQUITY CALCULATION FOR THE COMPARISON GROUP
Near-Term Projected EPS Growth
Value Line First Calt Average: Long-Term DCF
5-Month Projected Projected Value Line Projected Cost of
Average indicated 5-Year S-Year and Sustainable Equity
Company Price Dividend Growth Growih First Can Growth Estimate
[(3r+(a)y2
(1 2) @) “) ) (6) (7

Aiart Energy $19.59 $1.00 50 % 48 % 49 % 30 % 8.7 %
Ameren 4273 254 1.0 30 20 37 9.4
DTE Energy 38.55 2.06 55 55 55 63 18
Exelon 5733 1.92 70 50 6.0 130 15.8
MGE Energy 30.81 135 6.0 na 6.0 86 129
Pinnacle West 3535 1.70 05 50 28 34 8.2
SCANA 3320 1.28 5.0 50 50 52 a5
Southern Company 2935 1.38 6.5 5.0 58 7.1 119
eciren 2360 1.10 20 10 80 88 120
Wisconsin Energy 2795 0.80 B.O 6.5 73 7.0 10.1

Median 109 %

Median excluding CH Energy 109 %

NA -Not available.

Source:  Col. (1) - Schedule 2.
Col. (2) - Derived from data on the MSN Money Central website.
Col. (3}8(6) - Derived from data in The Value Line Investment Survey .
Col. (4) - First Call webehe.

Col. (D - Derived iteration using an internal rate of retum cakulation.
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LGE Electric 2003.336/Sch DCF Industry p3

DCF COST OF EQUITY CALCULATION FOR THE COMPARISON GROUP

Near-Term Projected EPS Growth
Value Line First Call Average: Long-Term DCF

6-Monih Projected Projected Value Line Projected Cost of

Average Indicated S-Year S-Year and Industry Equity
Company Price Dividend Growth Growth First Calt Growth Estimate

(&) G317
h 2 (3 4) 5) © (7)
Aliant Energy $19.59 $1.00 50 % 48 % 49 % 53 % 106 %
Ameren 42.73 254 1.0 30 20 53 10.7
CH Energy Group 43.85 2.16 1.5 na 15 53 9.7
Consolidatec Edison 40.82 224 1.0 30 20 53 103
OTE Energy 3855 2.06 55 55 85 83 10
Exelon 5733 192 70 50 6.0 53 8.9
MGE Energy 30.81 135 6.0 na 6.0 53 10.1
NSTAR 44.82 216 35 6.0 4.8 53 10.3
Pinniacle West 35.35 170 05 50 28 53 08
SCANA 33.20 1.38 5.0 : 5.0 5.0 53 9.6
Southern Company 2935 1.38 65 5.0 58 53 10.4
Vectren 23.60 110 8.0 70 80 53 10.8
Wisconsin Energy 2795 080 BO 65 73 53 86
Median 103 %

Source:  Col. (1) -

Col. (2) -
Col. {3} -
Col. (4) -
Col. (6} -
Cot. (7} -

NA —Not available.

Schedule 2.

Derived from data on the MSN Money Central website,
Derived from data in The Value Line Investment Survey .
First Call website.

See text.

Derived iteration using an infernal rate of return calculation.
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LGE Electric 2003.336/Sch DCF Industry p3

DCF COST OF EQUITY CALCULATION FOR THE COMPARISON GROUP

Near-Term Projected EPS Growth
Value Line First Call Average: Long-Term DCF

6-Month Projected Projected Value Line Projected Cost of

Average Indicated 5-Year S-Year and Industry Equity
Company Price Dividend Growth Growth First Call Growth Estimate

(3)+a2
(1} 2) 3 @ (5) (6} N
Alant Energy $19.59 $1.00 50 % 48 % 4.9 % 53 % 108 %
Ameren 4273 254 10 30 20 5.3 107
DTE Energy 38.55 206 55 55 55 53 11.0
Exelon 57.33 192 70 50 6.0 53 89
WGE Energy 30.81 135 60 na 60 53 101
Pinnacle West 3535 1.70 05 50 28 53 98
SCANA 3320 1.38 50 50 5.0 53 86
Southem Company 2935 1.38 65 50 58 53 10.4
Vectren 2360 110 290 70 80 53 108
Wisconsin Energy 27895 0.80 80 6.5 7.3 53 86
Median 10.2 %

Source: Col. (1) -

Col. (2) -
Col. (3)-
Col. (4) -
Col. (6) -
Col. (7) -

NA —Not available.

Schedule 2.

Derived from data on the MSN Money Central website.
Derived trom data in The Value Line investment Survey .

First Call website.

See text.

Derived iteration using an intemnal rate of return calculation.



Alliant Energy
Ameren

CH Energy
Consolidated Edison
DTE

Exelon

MGE Energy

N Star

Pinnacle West
SCANA

Southem Company
Vectren

Wisconsin Energy

Average
Median

VL Aug 15, Jul4 and Sept5 2003,

Beta
0.70
0.65
0.70
0.55
0.60
Q.70
0.55
0.65
070
0.60
0.65
0.75
0.60

065
0.65
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Beta

Alliant Energy 0.70
Amaren 0.65
DTE 0.680
Exelon 0.70
MGE Energy 0.55
Pinnacle West 0.70
SCANA 0.60
Southem Company 0.65
Vectren 0.75
Wisconsin Energy 0.60
Average 0.65
Median 0.685

VL Aug 15, Jul 4 and Sept & 2003
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Page 32 of 130



DA WN =

-10

1.04
1.0816
1.124864
1.168859
1.218653
1.265319
1.315832
1.388569
1423312
1.480244
1.530454
1.601032
1.665074
1.731676
1.800844
1.872081
1.8476
2.026817
2.106849
2191123
22768768
2.380910
2484716
2.583304
26685636

1.04

Full IRR
14.4000%

Hypothetical re Present Valve of a Perpeluity

-10
1.04
1.0816
1.124864
1.168858
1.218653
1.265319
1.315032
1.368569
1.423312
1.480244
1.539454
1.801032
1.865074
1.731676
1.800044
1.872081
1.9479
2025817
2.108849
24.10235
A
Price +
Div

Brief IRR
14.400%

P 2191123

-10
1.04
1.0818
1.124864
1.169858
1.216653
1.265319
1.315932
1.368569
1.423312
1.480244
1.538454
1.604032
1.865074
1.731676
1.800044
1.872981
1.9478
2.025817
2.108849
21.06849
A
Price only
{1 yr too late)
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Weaver IRR
14.141%
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340 CHAPTER 9  STOCKS AND THEIR VALUATION

m 1llustrative Dividend Growth Rates

In the figure, the dividends of the supermnormal growth firm are expected to gn
at a 30 percent rate for three years, afterwhnchthegrwﬂlntelsupecudtoﬁll
8 percent, the assumed average for the economy. Thevalueofthlsﬁmlih
other, is the present value of its expected future dividends as determined by Ecuatis
9-1. lnthecasemwhlcthlsgrumngataoonshntmte,wemmphﬁequuamg-
to Py = Dy/(k, — ). In the supernormal case, however, the expected growth rate is i}
a constant — it declines at the end of the period of supernormal growth. '

Toﬁndthevalueofsuchastock,orofanynonconshntgmﬁlstockwhm
growth rate will eventually stabilize, we proceed in three steps: !

1. Find the PV of the dividends during the period of nonconstant growth.

2. Find the price of the stock at the end of the nonconstant growth period, at w
pomtlthasbemmeaconstantglwﬂlstock.anddlscounttluspncebackto
present.

3. Add these two components to find the intrinsic value of the stock, Po.
Figure 9-4 can be used to illustrate the process for valuing nonconstant growth sto

assuming the following five facts exist:
k, = stockholders’ required rate of return = 13.4%. This rate is used to dnscoun! ]
cash flows. _

N = years of supernormal growth = 3.

g, =rate of growth in both earnings and dividends during the supernormal grod
period = 30%. (Note: The growth rate during the supernormal growth pens
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FiGURE 9-4

Process for Finding the Value of a Supernormal Growth Stock

0 g=30% ! 30% 2 30% 3 g-8% 4

D,=14950 = D,=19435 Dy= 25266 D, =2.7287

13183 ~—134% | :
15113 - 24% P, = 50.5310 '

13.4% 031 .
363838 . 33.0576

392134 = $39.21 =P,

ECL N —

NOTES TO FIGURE 9-4:

Step 1

Step 2.

.mmmwwammammmmmmgmmw.
Calculate the first dividend, D, = Do(t + g.) = $1.15(1.30) = $1.4950. Here &, is the growth raiz
mmwmmmmmmmnnsommﬁmm
as the cash flow at Time 1. Then, calculate Dy = Dy{1 + g) = $1.4950{130) = $1.9435, and then
D,=D,(1+g.)-$l.9435(1.30)=$25266.5|mt!=enlmonﬂnIimelimasthemshﬂmal
Time 2 and Time 3. Note that Dy is used only to calculate Dy,
'ﬂmpriﬁedﬂus&ockis&e?\'ofdividﬂﬁsﬁmﬁmlminﬁnity,sointl'mrywecouldpmject
each future dividend, with the normal growth mate, g, = 8%, used to calculate D, and subsequent
dividends. However, we know that after D has been paid, which is at Time 3, the stock becomes a
mmngrwﬂlmmwemu&ﬂnuuﬂmthrmuhmﬁMP,,whidlism
PV of the dividends from Time 4 to infinity as evaluated at Time 3.

. First, we determine D, = $2.5266(1.08) = $2.7287 for use in the formula, and then we calculate

ps D‘ a= n'm?
3k -g D134-008

time line ac a second cash flow at Time 3. The $50.5310 is a Time
the owner of the stock could sell it for $50.5310 at Time 3 and
i is the present value of the dividend cash fiows from Time 4 to
infinity. Note that the fotal cash flow at Time 3 consists of the sum of D; + Py = $2.5266 +

=$505310.

Step 3. Now that the cash fows have been placed on the time tine, we can discount each cash flow at
rate

rdmn.k,=l3.4$.Wedeismmteadlﬂwhydividinghy(l.134]‘.
1, t = 2 for Time 2, and t = 3 for Time 3. This produces the PV¥s shown to
left below the time line, and the sum of PVs is the value of the supemormal growth

E.

Witha ial calentator, you can find the PV of the cash flows as shown on the time line with
the cash flow (CFLO) register of your alculator. Enter 0 for CFy because you get no cash flow at
Time 0, CF, = 1.495, CF; = 1.9435, and CF, = 2.5266 + 50.531 = 53.0576. Then enter [ = 13.4, and
press the NPV key to find the value of the stock, $39.21.

B =

D°=

could vary from year to year. Also, there could be several different supernormal
growth periods, e.g., 30% for three years, then 20% for three years, and then a
constant 8%.) This rate is shown directly on the time line.

rate of normal, constant growth after the supernormal period = 8%. This rate is
also shown on the time line, between Periods 3 and 4.

last dividend the company paid = $1.15.

The valuation process as diagrarnmed in Figure 9-4 is explained in the steps set forth
below the time line. The value of the supernormal growth stock is calculated to be

$39.2

1,
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Attorney General’s Response to
The Reqguests for Information of
Louisville Gas & Electric Company
Case No. 2003-00433

Witness Responding: Cari G. K. Weaver

24.  In reference to Schedule 37 and 64:

a. Provide a computer disk showing all data and calculations underlying the
calculation of internal rate of return. (All formulas should be reflected on
this computer disk, including those for the caiculation of the present value
of the perpetuity and the calculation of the internal rate of return.)

b. Explain how the convergence from current growth to growth in 2007 is
derived and provide all assumptions and calculations used.

C. If different convergent assumptions are used for different companies,
explain why this is so.

d. Explain how the 2002-2003 growth rate is calculated and provide all
assumptions and data underlying the calculation.

Answer:
a. See response to question 33.

b. The 2003 growth rate is subtracted from the projected growth rate in the
year 2007 (shown in bold type) and the remainder is divided by 4. The
- quotient is then added to the 2003 rate to obtain the 2004 rate. The same
quotient is added to 2004 rate and so forth. The assumption is that the
three to five year growth projection will be obtained in four years.

C. As stated in the footnote, the 2003 rate of growth is the dividend growth
rate achieved from 2002 to 2003 as provided by Value Line. The
assumption is that the growth rate achieved is the most recent growth rate
that is available to investors.
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COMPARISON OF NEAR-TERM GROWTH
IN DR WEAVER'S MULTI-STAGE DCF ANALYSIS

Weaver Analysts'
Average of Projected Difference:
Near-Term  Near-Term Analysts -

Growth Growth Weaver
@ -
(N 2 (3

Electric Group
Ameren 1.11 % 295 % 1.84 %
Cinergy 2.7 ass 0.84
DTE 1.82 485 3.03
Empire 1.81 4.83 3.02
FPL 3.87 4.64 0.77
MGE 2.69 6.00 331
PNM 5.50 5.00 -0.50
Progress 3.73 377 0.04
Southern 3.28 5.07 1.79

Average 2.95 % 4.52 % 1.57 %
Gas Group
AGL 1.81 % 5.38 % 357 %
Atmos 3.34 8.08 2.74
Cascade 1.69 4.50 2.81
Energen 4.40 7.07 2.67
NJ Res 3.94 6.33 2.39
NW Natural 2.24 4.65 2.41
Peoples 3.22 4.58 1.36
S Jersey 3.99 5.13 1.14

Average 3.08 % 5.47 % 2.39 %
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Ameren

Cinergy

DTE

Empire

FPL

MGE Energy

PNM

Progress

Southem Company

Average

Source;

Weaver Electric Proxy Group
Market Ibbotson
Capitalization Category
7,400
6,800
6,600
500 Low-Cap
11,700
575 Low-Cap
1,100 Low-Cap
10,500
21,200
7.375

Rebert G. Rosenberg
Rebatial Workpapers
Page 41 of 130

Value Line November 14, 2003, December 5 2003, and January 2, 2004,



AGL
Atmos
Cascade
Energen
NJ Res.
NW Nat.
Peoples
SJ Ind.

Source:

Weaver Gas Proxy Group

Market
Capitalization

1,900
1,300
225
1,400
1,000
775
1,500
525

Value Line Dec. 18, 2003.

ibbotson
Category

Mid-Cap
Mid-Cap
Micro-Cap
Mid-Cap
Low-Cap
Low-Cap
Mid-Cap
Low-Cap

Robert G. Rosenberg
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53

77
7%
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-10.00
a4s
0417
0.50562
0535957
0568115
0802202
0630334
0.676634
[ Xabrird
0.760288
0.8030M
0.8542%4
0.905488
c.B59818
1017407
1.078451
1943158
1211748
1.204453
136152
1443214
1529404
1.621592
t 718887
1.82204
1.93142
2.047222
2170056
2.300259
2438775
2584571
2738645
290404
pTeES
262961
3458739
A B88283
1888109
4118414
4366578
4 628573
4 806207
5.20008%5
£.812705
5.843487
6194075
565719
6 355863
T1.3TT242
7819877
8.209089
8705414
9.213%8
9.872014
10.48476
11.08264
197482
124837
282
+4.00421
14 BA4AE
19.73513
16.67024
17899
18.74072
19 88524
21.05715
22.312058
FY 5
250794
2650417
78 122
29 8007
7
32.561%
3557561
3771015
1567276
X HEE]
44.91239
47.5082
50.45489
53.49257
56.70212
£0.10425
627105t
47.53314
7154513
T5.08023
80.43305
8525003
90,37457
@5.19705
104 5449

PV & 10.5%
D.4072

Curmulative
Sum ol
Present Values

0407
0798
1473
1.532
1877
2208
2,525
2.830
iz
3.402
3.670
R -
£37%
4412
4840
4858
5.080
5.269
5.451
5,846
5.823
5.954
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100
101
102
103
104
105
106
107

109
110
1

112
13
114
5
116
117
18
179
120
21

123
124

06

107 8376
114.0858
1208416
1281081
135.8009
144.0633
152 6455
189 8471
171.5579
1812514
102.762%
2043282
216.5879
2295852
243.3582
257 9597
2734373
2898415
3072
258802
345.2082
354 5207
ae7.878
411.1485
4350174
481 965
485.6545
$15.0656
$50.2095
S8.7221
182154
a55.308
804 8202
TA6 3044
T80 A%2T
827118
8780503
9205874
9853414
1044462
1107.13
1171587
1243971
1210808
1397.726
1481.589
41570 484
1684.714
17842096
1870.472
1827
2941883
2227.762
2361428
2503.114
24313
W24
208 248
360123
387N
35%0.71%

21T H
22814 43
2428898
2574632

229
28908 57
30684.28
325904 14
445430
852165
295
Lok
a3407.87
8107.74

45874.2
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Histogram

A bar graph in which the frequency of
occurrence for each class of data is represented
by the relative height of the bars.

income Return

The component of total return that results

from a periodic cash flow, such as dividends or

coupon paymenis.

index Value

The cumulative value of returns on a dollar
amount invested. It is used when measuring
invesrment performance and computing returns
over non-calendar periods.

Inflation

The rate of change in consumer prices.

The Consumer Price Index for All Urban
Consumers {CPI-U), not seasonally adjusted, is
used to measure inflation. Prier to January
1978, the CPI (as compared with CPI-U) was
used. Both inflation measures are construcred
by the U.S. Department of Labor, Bureau of
Labor Stanstics, Washington.

Inflation-Adjusted Returns

Returns in real terms. The inflation-adjusted
return of an asset is calculated by geometrical-
ly subtracting inflation from the asser’s
nominal return.

Intermediate-Term Government Bonds

A one-bond portfolio with a maturity near five
years. From 1987 to the present the portfolio
is constructed with data from The Wall Street
Journal. The bond used in 2002 is the 6.125-
percent issue thar matures in August 2007.
Returns from 1934-1986 are obtained from
the CRSP Government Bond File. Over
1926-1933, few suitable bonds were
available. Estimates were obtained from
Thomas 5. Coleman, Lawrence Fisher, and
Roger G. Ibbotson, Historical U.S. Treasury
Yield Curves.

January Effect

The empirical regularity with which rates of
return for small stocks have historically been
higher in January than in the other months of
the year.

Levered Beta

Measures the systematic risk for the equiry
shareholders of a company and is therefore
commontly referred to as the equity beta. It is
measured directly from the company’s returns
with no adjustment made for debt financing
undertaken by the company.

Logarithmic Scale

A scale in which equal percentage changes are
represented by equal distances.

Lognormal Distribution

The distribution of a random variable whose
natural logarithm is normally discributed.

A lognormal distribution is skewed so that a
higher proportion of possible returns exceed
the expected value versus falling short of the
expected value.

Long-Term Corporate Bonds

Salomon Brothers long-term, high-grade corpo-
rate bond total return index.

Long-Term Government Bonds

A one-bond portfolio with a maturity near
20 years. From 1977 to the present the
portfolio is constructed with data from The
Wall Street Journal. The bond used in 2002

is the 6.25-percent issue that matures on
August 15, 2023, The data from 1926-1976
are obtained from the Government Bond File
at the Center for Research in Security Prices
(CRSP) at the University of Chicago Graduate
School of Business.

Low-Cap Stocks

The portfolio of stocks comprised of the th-
8th deciles of the New York Stock Exchange.
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Table A20. Macroeconomic Indicators Page 48 of 130
(Billion 1996 Chain-Weighted Doliars, Unless Otherwise Noted)
Gmm Growth
25 wms o suwth
2013- 2000 | 2000 | 2005 | 2010 | 2005 | 2000 (percent) ro
92 00 CauinType Prica e = 2
2. (1990mA.000) . - eeeeernnnnneeemnnannannns 1900 1o wiss 143 1708 1sen 2% 2.63
2. F5  Real Gross Domestic Product .......eeeenn. no1 9215 7“4& 14288 18450 1917 3% 2, "ﬁ 70
Roal ConsumpMon . .. . ... aiiaaaaaaaanans €24 6377 7151 8412 UK 11351 13042 0%
Rl IWestmOnt . ..........coeenecmeenn-- 1763 1575 1888 2489 3151 3755 4492 45%
Real Government Spending ................ 1583 1640 1700 1885 2026 212 2429 18%
ROBEXPOHE .. v evovneernnncnneneaeenns 1137 1076 1287 1764 2426 3360 4895 83%
ROBIMTIPOMS . . e ianninecmceeavannns 1536 1492 1788 2301 3044 4058 5388 55%
Real Disposable Personal Income ........... $830 6748 T421  BE37 10087 11713 13438 29%
AA Utiilty Bond Rate (percent) .............. 791 7AW T24 805 918 963 WA
fen! Yisld on Govemnment 10 Year Bonds
............................... 485 351 510 B335 SB0 &58 678 NiA
Real Utitity Bond Rate (percent) ............. 632 S45 S5t 535 542 632 656 NA
Energy mtensity
(quwmd Btu per 1096 dollar of GDP) .
DOMVensd ENeMY . -« ..oovcneevmnnnnnnns T T4 73 O6BT 639 554  S55 -1.4%
M ENIY - . - neccanennaaaarieas 108 1057 uaa 924 B85 TR 1% 5%
3.33  Consumer Price index (1992-84~1.00) ........ 172 17T 1w 219 250 233 347 25% < m%
Unemployment Rate (Deroent} .............. 402 479 557 441 4S8 889  ATY 0.8%
Housing Starts (mBflons) .. _................ 182 180 190 247 199 192 2@ 05%
SINGIOFRITRY - -« eeneeaanan e 13 127 12 134 1119 112 112 05%
MUBEIRY - .. .coeenranninenaereratennas 034 033 034 047 046 048 057 23%
Moble Home Shipments .............c...... 025 019 034 037 034 03 033 23%
Commarcial Floorspace, Total
(bltlion square et} _......o0isiiiiiiaon. S5 T02 Y4 BL8 BE2 B8 1011 1.5%
Value of Shipments (billion 1098 doliars)
Tobl Industrial . . ... veeurinae e ieaaes STI9 5425 5862 6959 8029 8963 10126 26%

Nonmenufackiing .........c..ceueann.. 1341 1348 1340 1505 1838 1743 1880 1.4%

Y 4378 4079 4542 6453 6393 T220  m257 10%
Enorgy-intensive Manufacturing .......... 1113 1008 1141 1288 1380 1446 1532 14%
Nor-Energy-intensiva Manufactring . . .... 3264 2003 3402 4197 5033 6714 6125 34%

Unit Sales of Light-Duly Vehicles (mitlions) ... 1738 1741 1850 1827 1977 1991 1097 2.5%
Population (mniflions)
Population with Armed Foroes Overseas . ... 2167 2782 28841 3002 3127 323 2382 0e%
Population (aped 16 andover) .............. 2131 2154 2248 2366 2467 265 2066 0.9%
Employment, NON-AQHCUBINe . .............. 1313 1317 1370 471 1540 1502 1858 1.0%
Employment, Manufaching ................ 18.3 175 174 17.9 17.5 17.3 184 0.2%
LBDOr FOMDE ., - -t v e tannracnnnannanennnn 1409 1418 1487 1585 1639 1808 1774 g%
GOP = Gross domestic product.
Biu = Beltish thevmal unil
oy 0 and IIH Global insight macceconomic mode CTLOBE.  Projeciions:
Sowrces: X AEO003 Naionsl
' Rea 299
- In¥ition:
GPHP Defl 2,67
CFT 3.00
e —

c.06%

qolf-ROZAS

Ensrgy information Administration / Anruml Energy Oultook 2003

ﬂu?, a.34

Noming] €DP Erurth (2005 -

w025

2r

.74

5.9) %5
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PRICE-BOOK RATIO

Alliant Energy
Ameren

CH Energy Group
Consolidated Edison
DTE Energy

Exelon

MGE Energy

NStar

Pinnacle West Capital
SCANA

Southem Company
Vectiren

Wisconsin Energy

Average
Median

Recent
Price

M

20.02
4410
44.02
39.52
39.50
58.53
30.75
44,63
33.37
33.77
28.50
2547
29.40

2003
BPS
ed

20.15
26.35
28.30
28.90
28.40
23.00
15.70
25.80
30.40
21.10
12.90
14.55
20.00

Projected
Recent Projected 2007
Price-Book 2007 Book
Ratio Price Vaiue
3) “ (5)
0.99 27.50 23.30
1.67 50.00 29.40
1.50 4500 31.25
1.37 50.00 32.60
1.39 55.00 36.50
2.54 82.50 36.80
196 27.50 18.00
1.73 50.00 30.25
1.10 42.50 35.10
1.60 4250 26.00
221 35.00 15.15
1.75 32.50 17.75
1.47 35.00 27.25
1.64
1.60

Source: VL 7/4/03, 8/15/03 and 9/5/03
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Projected
Price-Book
Ratio

6)

1.18
1.70
1.44
1.53
1.31
2.24
1.53
1.65
1.21
1.63
2.31
1.83
1.28

1.62
1.563



Po
Bo

Bs

Year

- O

Price Goes to Book in Year 5§

0.50
10.00
6.25

7.98

Cash Flows

-10.00
0.525
0.551
0.579
0.608
8.615

DiP 5.00
g=50%
IRR
1.8953 %
0.638 7.98
b P

0.515235
0.530933
0.547111
0.563781
7.842941

10.00
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WEAVER
10-Year 20-Year LTT

9/19/03 423 5.18 522
9/26/03 4.16 5.09 5.13
10/3/03 4.05 5.00 5.04
10/10/03 4.26 5.21 5.24
10/17/03 4.42 5.35 537
10/24/03 433 523 5.27
10/31/03 4.31 5.20 524
11/7/03 4.41 5.27 5.29
11/14/03 4.36 5.22 525
11/21/03 418 5.07 511
11/28/03 4.25 513 515
12/5/03 4.36 5.20 5.22
12/12/03 429 515 5.19
12/19/03 4.20 5.05 5.10
12/26/03 421 5.03 5.08
1/2/04 430 513 517
1/9/04 4,27 511 5.15
1/16/04 404 492 498
1/23/04 4.05 4.92 4,97
1/30/04 417 5.02 5.06
2/6/04 416 499 5.04
2/13/04 4.08 4,93 4.99
Average 4.23 511 5.15
Median 424 512 515

Source: Federal Reserve website.
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~(UE CHIP FINANCIAL FORECASTS W DECEMBER 1, 2003 |

2 anc Rate

i L[BOR.. 3-Mo.

4, Commercial Paper. 1-Mo.

5. Treasury Bill Yield. 3-Mo.

6. Treasury Bill Yield. 6-Mo.
7. Treasury Bill Yield. }-YT.

8. Treasury Note Yield. 2-Yr.
9. Treasury Note Yield. 5-Yr.
10. Treasury Note Yield. 10-YT.

11, Treasury Long-Term Ave. _Yield

12. Corporate Aae Bond Yield.

13. Corporate Bas Bond Yield

.14 State & Local Bonds Yield

1

15. Home Mortzage Rate

A. FRB Maior Currency Index

B. Real GDP

C. GDP Chained Price Index

" D. Consumer Price Index

CONSENSUS
Top 10 Avg.
Bottom 10 Avg.

CONSENSUS
Top 10 Avg.
Bottom 10 Avg.

CONSENSUS -
Top 10 Avg.
Bottom 10 Avg.

CONSENSUS
Top 10 Avg.
Bottom 10 Avg.

CONSENSUS
Top 10 Avg.
Bottom 10 Avg.

CONSENSUS
Top 10 Avg.
Bottom 10 Avg.

CONSENSUS
Top 10 Avg.
Bottom 10 Avg.

CONSENSUS
Top 10 Ave.
Bottom 10 Avg,

CONSENSUS
Top 10 Avg. ,
Bottom 10 Avg.

CONSENSUS
Top 10 Avg.
Bottom 10 Avg.

CONSENSUS
Top 10 Avg.
Bottom 10 Avg.

CONSENSUS
Top 10 Avg.
Bottom 10 Avg.

CONSENSUS
Top 10 Avg.
Baottom 10 Avg

CONSENSUS
Top 10 Avg.
Bottiom 10 Avg.

CONSENSUS
Top 10 Avg.
Bottom 10 Avg.

CONSENSUS

Top 10 Avg.
Bottom 10 Avg.

CONSENSUS
Top 10 Avg.
Boitom 10 Avg.

CONSENSUS
Top 10 Avg.
Bottoms 10 Avg.

CONSENSUS
Top 10 Avg.
Bottom 10 Avg,

Avenge For The Year.
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Five Yur Averages
W05 2006 TN 2005 2009 20052009 w0
3.1 40 44 4.1 :
38 46 53 5 -] 6 0 51 5.2
23 32 34 34 34 31 34
6.0 6.9 13 75 76 7.1 73
6.7 1.6 22 88 9.0 8.1 82
53 6.2 6.3 6.4 6.3 6.1 6.4
32 4.1 4.5 4.7 4.8 4.3 4.6
39 47 54 6.0 62 52 55
2.5 34 36 3.6 3.6 33 36
kA | 39 44 4.7 48 42 44
38 416 52 59 6.} 5.1 54
24 32 s 35 35 3.2 35
3.0 33 42 45 4.6 4.0 43
=38 4.5 5.1 58 6.0 50 53
2.3 3.1 3.3 33 33 3.1 34
3.1 39 4.4 4.7 4.8 4.2 44
X 4.6 53 59 6.1 5.2 54
24 3.2 35 35 3.5 3.2 35
34 42 4.6 4.9 50 44 4.7
41 4.8 54 6.1 6.3 53 5.6
2.6 3.4 36 37 3.7 3.4 3.7
38 4.6 5.0 5.2 53 48 50
4.5 53 45 6.6 6.7 5.5 6.1
3.1 3.8 4.0 4.0 4.0 38 4.0
48 53 87 59 59 55 5.7
54 6.0 6.6 1.3 74 6.6 6.7
4.0 4.6 46 4.7 4.7 4.5 4.7
5.6 6.0 82 &3 63 6.1 6.1
6.2 6.8 74 1.6 1.6 7.1 73
4.8 52 5.1 52 52 5.1 5.1
6.1 6.5 6.7 6.8 6.7 6.6 6.7
6.8 73 79 8.1 8.0 76 8.0
54 5.7 5.7 56 5.6 5.6 5.7
6.9 73 7.6 1.1 6.7 72 16
7.7 84 8.9 92 8.5 8.5 9.1
6.1 6.4 64 64 4.3 59 6.4
7.9 82 as 36 86 84 84
8.7 94 99 102 102 97 10.0
7.1 73 73 13 .73 13 72
87 6.0 6.2 62 6.2 6.1 6.2
64 6.6 6.8 7.0 1.1 6.8 1.0
5.1 54 5.6 56 5.5 55 55
7.0 74 1.7 78 718 75 1.6
79 85 92 95 95 89 9.2
6.1 6.4 6.3 6.3 6.2 6.3 6.2
88.1 89.2 9.3 91.1 91.3 90.0 9s
942 959 97.8 98.7 99.3 97.2 98.6
82.7 82.7 825 82.7 328 B2.7 81.6
Year-Over—Y-r % Clnnze-——- Five Year Averages
2005 2006 2007 2008 2000 2005-2009 2010-201.
36 3is 3.4 35 35 35 34
40 4.0 41 4.1 40 4.0 37
3.1 3.1 2.8 2.9 2.9 3.0 3.0
1.9 22 2.2 23 23 22 23
24 26 2.7 28 29 2.7 29
1.5 1.8 1.8 18 1.8 1.7 1.8
2.2 2.5 25 2.6 2.6 25 2.6
2.7 29 28 390 3.2 29 30
1.8 2.2 2.3 22 22 2.1 23
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contained hercunder is proprietary to Ibbotson Associates and its data providers and is for customer's internal nse only; redistribution of the data is
expressly forbidden.
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means~—graphic, electronic, or mechanical, including photocopying, recording, taping, or information storage and retrieval systems—without
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7676, Artention: Source Fbbotson Dept. Specify the data or other informarion you wish to use, the manncr in which it will be used, and artach a
copy of any charts, tables, or figures derived fram the informacion. There is x $150 charge per request. There may be additional fees depending on
usage,
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Table 1 Total Returns, Income Returns Summary Statistics of
and Capital Appreciation Annual Retums
from 1926 to 2003
B - Geometric  Arithmetic  Standard
Series Mean Mean Deviation
Large Company Stocks
Total Returns 10.4 12.4 20.4
Income 4.3 4.3 1.5
Capital Appreciation 59 78 19.7
tbbotson Small Company Stocks
Total Returns 12.7 17.5 331.3
Mid-Cop Stocks®
Total Retumns 11.3 14.2 25.1
Income 4.1 4.1 1.7
Capital Appreciation 7.0 9.8 24.4
Low-Cap Stocks®
Total Returns 11.7 15.7 29.9
Income 3.8 3.8 1.9
Capital Appreciation 7.7 11.7 29.2
Micro-Cap Stocks®
Total Returns 12.7 19.0 39.7
Income 2.6 2.7 1.8
Capital Appreciation 10.1 16.2 39.1
Long-Term Corporate Bonds
Total Returns 5.9 6.2 8.6
Long-Term Government Bonds
Total Returns 54 58 Q4
Income 52 52 2.8
Capital Appreciofion 0.0 0.3 8.2
intermediate-Term Government Bonds
Total Returns 5.4 5.5 5.7
Income 4.7 4.8 3.0
Capital Appreciation 0.5 0.6 4.5
Treasury Bills
Total Retums 3.7 3.8 3.1
Infiation 3.0 3.1 4.3

Total return is equal fo the sum of income return, capital oppreciation return, and reinvesiment return.
*Source: Center for Research in Securily Prices, University of Chicogo.

Copyright © 2004 Ibbotson Associares, Inc. 5
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Table 2 Key Variables in Estimating
the Cost of Capital

{As of Year-end 2003)

Value

Yiolds (Riskless Rates)

Long-Term (20-year) U.S. Treosury Coupon Bond Yield

Intermediate-term (5-yeor) LS. Treasury Coupon Note Yield
Short-term {30-day) U.5. Treasury Bil} Yield

Equity Risk Premivm®

Long-horizon expecled equily risk premium; lorge company stock total

retums minus long-term goavernment bond income returms

intermediate-horizon expected equily risk premium: large company stock
total retums minus intermediate-tarm government bond incoma returns

Shori-horizan expecied equily risk premium: lorge company stock tetal

returns minua U.5. Tregsury bill total returns

Size Premium*

5.1%
3.0%
09%

7.2%

7.6%

8.6%

Market Capitalization Market Capitalization Size Premium
of Smallest Compony of Largest Company (Return in
Dacile {in millions) fin millions) Excess of CAPM)
Mid-Cap, 3-5 $1,167.040 $4,794.027 0.91%
Low-Cap, 6-8 $330.797 $1,166.799 1.70%
Micro-Cap, 9-10 $0.332 $330.608 401%
Arackdown of Deciles 1-10
1-iargest $11,444.104 $286,638.305 .0.34%
2 $4,800.422 $11,364.767 0.50%
3 $2,592.978 54,794,027 0.67%
4 $1,723.207 $2,585.964 1.11%
5 $1,167.040 $1,720.95¢9 1.36%
& $797.302 $1,166.799 1.59%
7 §508.210 $795.983 1.57%
8 $330.797 $507.820 2.25%
9 $166.445 $330.608 2.90%
10-5mallest $0.332 $166.414 6.34%
Brenkdown of the 10th Decile
100 $96.961 $166.414 4.50%
10b-Smaliest $0.332 $96.928 9.82%

* Expected risk premia for equities are based on the differences of historical arithmetic mean semrns from 1926-2003 using the S8P 500 as the

market benchmark.

* Expected return in excess of that predicted by the capiral asset pricing maodel, also known as the beta-adjusted size premivin. Underlying data
provided by CRSP, the Center for Res¢arch in Security Prices. See Chapter 7 of Ibbotson's SBBI Valuation Edition Yearbook for methodology.

Copyright © 2004 Ibborson Associates, Inc.
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Histogram

A bar graph in which the frequency of
occurrence for each class of data is represented
by the relative height of the bars.

Income Return

The component of total return thar results
from a periodic cash flow, such as dividends or
coupon payments.

Index Value

The cumulative value of returns on a dollar
amount invested. It is used when measuring
investment performance and computing returns
over non-calendar periods.

Inflation

The rate of change in consumer prices.

The Consumer Price Index for All Urban
Consumecs {CPI-U), not seasonally adjusted, is
used to measuvre inflation. Prior to January
1978, the CPI {as compared with CPI-U} was
used. Both inflation measures are constructed
by the U.S. Department of Labor, Bureau of
Labor Statistics, Washington.

inflation-Adjusted Returns

Returns in real terms, The inflation-adjusred
return of an asset is calculazed by geometrical-
ly subtracting inflation from the asset’s
nominal terurn,

intermediate-Term Government Bonds

A one-bond portfolic with a maturity near five
vears. From 1987 to the present the portfolio
is constructed with data from The Wall Street
Journal. The bond used in 2002 is the 6.125-
percent issue that matures in August 2007.
Returns from 1934-1986 are obtained from
the CRSP Government Bond File. Over
1926-1933, few suitable bonds were
available. Estimates were obtained from
Thomas §. Coleman, Lawrence Fisher, and
Roger G. Ibbotson, Historical U.S. Treasury
Yield Curves.

Page S8 ol 13U

January Effect

The empirical regularity with which rares of
return for small stocks have historically been
higher in January than in the other months of
the year.

Levered Beta

Measures the systematic risk for the equity
sharehelders of a company and is therefore
commonly referred to as the equity beta. It is
measured directly from the company’s returns
with no adjustment made for debt financing
undertaken by the company.

Logarithmic Scale

A scale in which equal percentage changes are
represented by equal distances.

Lognormal Distribution

The distribution of a random variable whose
nartural logarithm is normally distributed.

A lognormal distribution is skewed so that a
higher proportion of possible returns exceed
the expected value versus falling short of the
expected value.

Long-Term Corporate Bonds

Salomon Brothers long-term, high-grade corpo-
rate bond total return index.

Long-Term Government Bonds

A one-bond portfolio with a maturity near

20 years. From 1977 1o the present the
portfolio is constructed with data from The
Wall Street Journal. The bond used in 2002

is the 6.25-percent issue that matures on
August 15, 2023. The data from 1926-1976
are obtained from the Government Bond File
at the Center for Research in Security Prices
(CRSP) at the University of Chicago Graduate
School of Business.

Low-Cap Stocks

The portfolio of stocks comprised of the 6th-
8th deciles of the New York Stock Exchange.
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Table 2-1

Total Returns, Income Returns, and Capital Appreciation of the Basic Asset Classes
Summary Statistics of Annual Returns

from 1926 to 2002

Geometric Arithmetic Standard Sarial
Series Mean Mean Deviation Correlation
Large Company Stocks
Total Returns 10.2% 12.2% 20.5% 0.05
Income 4.3 4.3 1.5 0.B8
Capital Appreciation 5.7 7.6 19.8 0.05
Ibbotson Small Company Stocks
Totail Returns 121 6.9 33z D.G7
Mid-Cap Stocks*
Total Returns 11.0 13.8 251 -0.01
Income 4.2 4.2 1.6 0.87
Capital Appreciation 6.6 9.4 24.3 -0.01
Low-Cap Stocks*
Total Returns 11.2 152 29.9 0.05
income 3.8 3.8 1.9 0.88
Capital Appreciation 7.3 11.2 29.1 0.04
Micro-Cap Stocks®
Total Returns 12.1 18.2 39.3 0.10
Ircome 2.7 2.7 1.8 0.90
Capital Appreciation 8.4 15.4 387 G0
Long-Term Corporate Bonds
Total Returns 5.9 6.2 8.7 0.08
Long-Term Government Bonds
Total Relurms 5.5 5.8 9.4 -0.07
Income 5.2 5.2 2.8 0.96
Capital Appreciation 0.1 0.4 8.2 -0.22
Intermediate-Term Government Bonds
Total Returns 5.4 5.6 5.8 0.15
income 4.8 48 3.0 0.96
Capital Appreciation 0.5 0.6 4.5 -0.20
Treasury Bills
Total Returns 3.8 38 3.2 0.91
Inflation 3.0 3.1 4.4 0.65

Total return is egual to the sum of three component returms; income refurn, capital appreciation reiurn,
and reinvestment return.

*Source: Canter for Research in Security Prices, University of Chicago. See Chapter 7 for details on decile construction.
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Responses.of the Attomey Generalto

PSC Order dated April 6, 2004
Pertaining to Louisville Gas & electric Company
Case No. 2003-00433

Witness Responding: Carl G. K. Weaver

20.  Refer to the Testimony of Cardl G. K. Weaver ("Weaver Testimony”), page 28. Dr.
Weaver provides citations from Securily Analysis and Portfolio Management in
his discussion of the arithmetic and geometric means. Provide a copy of the
pages from Security Analysis and Portfolio Management that discuss this

subject.
Answer:

Attached are pages 210 through 223 from Chapter 8 entitted “Financial
Mathematics and Decision Making." The section that begins the discussion of
the arithmetic and geometric mean is entitled "Measures of Central Tendency."

Case No. 2003-00433
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For example, if bond yields rise unexpectedly, investors can receive a higher coupon pavment from a
newly issued bond than from the purchase of an outstanding bond with the former lower-coupon
payment. The outstanding lower-coupon bond will thus fail to attract buyers, and its price will
decrease, causing its yield to increase correspondingly, as its coupon payment remains the same. The
newly priced outstanding bond will subsequently attract purchasers who will benefit from the shift in
price and yield; however, those investors who already held the bond will suffer a capital loss due to
the fall in price.

Anticipated changes in yields are assessed by the market and figured into the price of a bond.
Future changes in yields that are not anticipated will cause the price of the bond o adjust accord-
ingly. Price changes in bonds due to unanticipated changes in yields introduce price risk into the total
rerurn. Therefore, the total return on the bond series does not represent the riskless rate of return.
There is no evidence that investors expect the historical trend of bond capital losses to be repeated in
the future (otherwise, bond prices would be adjusted accordingly). Therefore, historical total returns
are biased downward as indicators of future expectations. The income return better represents the

untbiased estimate of the purely riskless rate of return, since an investor can hold a bond to maturicy
and be entitled to the income return with no capital loss.

Arithmetic versus Geometric Means

The equity risk premium data presented in this book are arithmetic average risk premia as opposed
to geometric average risk premia. The arithmetic average equity risk premium can be demonstrared
to be most appropriate when discounting future cash flows. For use as the expecred equity risk
premium in either the CAPM or the building block approach, the arithmetic mean or the simple
difference of the arithmetic means of stock market returns and riskless rates is the relevant number.
This is because both the CAPM and the building block approach are additive models, in which the
cost of capital is the sum of its parts. The geometric average is more appropriate for reporting past
performance, since it represents the compound average return.

The argument for using the arithmetic average is quite straightforward. In looking ar projected
cash flows, the equity risk premium that should be employed is the equity risk premium that is
expecred to actually be incurred over the future time periods. Graph 5-3 shows the realized equity
risk premium for each year based on the returns of the $&P 500 and the income return on long-term
government bonds. (The actual, observed difference between the return on the stock market and the
riskless rate is known as the realized equity risk premium.) There is considerable volatility in the
year-by-year statistics. At rimes the realized equity risk premium is even negative.




Graph 5-3

Realized Equity Risk Premium Per Year
1926-2002
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To illustrate how the arithmetic mean is more appropriate than the geometric mean in discounting
cash flows, suppose the expected return on a stock is 10 percent per year with a standard deviation
of 20 percent. Also assume that only two outcomes are possible each year— +30 percenc and -10
percent {i.e., the mean plus or minus one standard deviation). The probability of occurrence for
cach ourcome is equal. The growth of wealth over a two-year period is illustrated in Graph 5-4.
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Graph 5-4
Growth ot Weaith Example
$1.69

$1.70 -

$1.00

$0.70

0 1 2
Years

The most common outcome of $1.17 is given by the geometric mean of 8.2 percent. Compounding
the possible outcomes as follows derives the geometric mean:

[(1+0.30)x (1-0.10)}2 — 1= 0.082

However, the expected value is predicted by compounding the arithmetic, not the geometric, mean.
To illustrate this, we need to look at the probability-weighted average of all possible outcomes:

(0.25 x $1.69) = $0.4225
+ (0.50 X $1.17) = $0.5850
+ {0.25 X $0.81) = $0.2025
Total $1.2100

Therefore, $1.21 is the probability-weighted expected value. The rate rhat must be compounded to
achieve the terminal value of $1.21 after 2 years is 10 percent, the arithmetic mean:

$1x(1+0.10¥ = $1.21
The geometric mean, when compounded, results in the median of the distribution:
$1x{1+0.082F = $1.17

The arithmetic mean equates the expected future value with the present value; it is therefore the
appropriate discount rate.
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Calculating the Expected Equity Risk Premium
Arithmetic Versus Geometric Differences

For use as the expected equiry risk premium in the CAPM, the arithmetic or simple difference of the
arithmetic means of stock marker returns and riskless rates is the relevant number. This is because che
CAPM is an additive model where the cost of capiral is the sum of its parts. Therefore, the CAPM

expected equity risk premium must be derived by arithmetic, nor geometric, subtraction.

Arithmetic Versus Geometric Means

The expected equity risk premium shouid always be calculared using the arithmeric mean. The
arichmetic mean is the rate of return which, when compounded over multiple periods, gives the mean
of the probability distribution of ending wealth values. (A simple example given below shows thar this
is true.} This makes the arithmetic mean return appropriate for computing the cost of capital. The
discount rate thar equates expected (mean) future values with the present value of an investment is thar
investment’s cost of capital. The logic of using the discount rate as the cost of capiral is reinforced by
noting that investors will discount their expecred {mean) ending wealth values from an invesrment
back to the present using the arithmetic mean, for the reason given above. They will, therefore, require
such an expected (mean) rerurn prospectively (chat is, in the present looking toward the fisture) to
commit their capital to the investment.

For example, assume a stock has an expecred rerum of +10 percent in each year and a standard
deviation of 20 percent. Assume further thar only rwo outcomes are possible each year— +30 percent
and -10 percent (thar is, the mean plus or minus one standard deviarion), and thar these outcomes are
equally iikely. (The arithmetic mean of these rerurns is 10 percent, and the geometric mean is 8.2
percent.) Then the grawth of wealth over a rwo-year period occurs as shown below:

$1.70 - Growth of S1.00

$1.60 -
. $1.50
$1.40 -
51.30 4
$1.20
51104
$1.00 -
$0.90 -
30.80 - - 50.81

50.70 : .
0 1 2

Your

$1.49

s1.a7

Ibborson Associates 157



Chaprer 8

Note thar the median (middle outceme) and mode (most common outcome) are given by the
geometric mean, 8.2 percent, which compounds up 1o 17 percent over a 2-vear period (hence a
terminal wealth of $1.17). However, the expected value, or probabilicy-weighted average of all possible

outcomes, is equal to:

L

(25 X 168) 0.4225
r (50 x 117 0.5850
+ (25 x 081 = 0.2025
TOTAL 1.2100

Now, the rate that must be compounded up to achieve a terminal wealth of $1.21 after 2 vears is 10
percent; that is, the expecred value of the terminal wealth is given by compounding up the arithmeric,
nor the geometric mean. Since the arithmeric mean equates the expected future value with the present
value, it is the discount rare. '

Stared another way, the arithmeric mean is correcr because an investment with uncertain rerurns will
have a higher expected ending wealth valuc than an investment that earns, with certainty, its
compound or geometric rate of return every year. In the above example, compounding at the rate of
8.2 percent for two years yields a terminal wealth of $1.17, based on $1.00 invesced. Bur holding the
unceraain investment, with a possibility of high returns (rwo +30 percent years in a row) as well as low
recurns (two -10 percent years in a row), yiclds 2 higher expected terminal wealch, $1.21. In other
words, more money is gained by higher-than-expected returns chan is lost by lower-than-expecred
returns. Therefore, in the investment markets, where returns are described bya probability distriburion,
the arithmetic mean is the measure thar accounts for uncerzinty, and is the appropriate one for
estimating discount rates and the cost of capital.

Arbitrage Pricing Theory

APT is 2 model of the expected recum on 2 security. It was originated by Stephen A. Ross, and
elaborated by Richard Roll. APT trears the expected rerurn on a security (ie., its cost of capiral) as the
sum of the payoffs for an indeterminate number of risk fzctors, where the amount of each risk facror
inherent in a given security is estimated. Like che CAPM, APT is a model thar is consistent wich
equilibrium and does not acempr o outguess the marker. APT may be viewed 25 an extended CAPM
with multiple “beras” and multiple risk premia.




Robert G. Rosenberg
Rebuttal Workpapers
Page 69 of 130

REGULATORY FINANCE:

UTILITIES’ COST OF CAPITAL

Roger A. Morin, PhD

in collaboration with
Lisa Todd Hillman
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PUBLIC UTILITIES REPORTS, INC.
Arlington, Virginia
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Chapter 11:

Risk Premium

The Hope and Bluefield cases established the fundamental premise that

investors should receive a return commensurate with returns currently
available on comparable risk investments, not that investors be guaran-
teed a return coinciding with their initial return expectations.
Consequently, the determination of a fair and reasonable return on equity
should rest preferably on investor expectations, and historical risk premi-
ums should be based on expected returns rather than on realized returns,
data permitting.

While forward-looking risk premiums based on expected returns are pref-
erable, historical return studies over long periods still provide a useful
‘guide for the fature. This is because over long periods investor expecta-
tions and realizations converge. Otherwise, investors would never commit
investment capital. Investors expectations are eventually revised to
match historical realizations, as market prices adjust to bring anticipated
and actual investment results into conformity. In the long-run, the differ-
ence between expected and realized risk premiums will decline because
short-run periods during which investors earn a lower risk premium than
they expect are offset by short-run periods during which investors earn a
higher risk premium than they expect.

Computational Issues

The third problem in relying on historical return results is the method of
averaging historical returns.

Geometric v. Arithmetic Averages. One major issue relating to the
use of realized returns is whether to use the ordinary average (arithmetic
mean} or the geometric mean return. Only arithmetic means are correct
for forecasting purposes and for estimating the cost of capital. When using
historical risk premiums as a surrogate for the expected market risk
premium, the relevant measure of the historical risk premium is the
arithmetic average of annual risk premiums over a long period of time.
This is formally shown in Principles of Corporate Finance, a widely used and
respected textbook on corporate finance by Brealey and Myers (1991). Appen-
dix 11-A illustrates that only arithmetic averages can be used as estimates of
cost of capital, and that the geometric mean is not an appropriate measure of
cost of capital. A widely-used Ibbotson Associates publication title contains a
rigorous discussion of the impropriety of using geometric averages in estimat-
ing the cost of capital (Ibbotson Associates 1993).

The use of the arithmetic mean appears counter-intuitive at first glance,
because we commoniy use the geometric mean return to measure the
average annual achieved return over some time period. In estimating the
cost of capital, the goal is to obtain the rate of return that investors expect,

275
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that is, a target rate of return. On average, investors expect to achieve
their target return. This target expected return is in effect an arithmetic
average. The achieved or retrospective return is the geometric average. In
statistical parlance, the arithmetic average is the unbiased measure of the
expected value of repeated cbservations of a random variable, not the
geometric mean.,

The geometric mean answers the question of what constant return an
investor would have to achieve in each year to have his or her investment
growth match the return achieved by the stock market. The arithmetic
mean answers the question of what growth rate is the best estimate of the
future amount of money that will be produced by continually reinvesting
in the stock market. It is the rate of return that, compounded over

multiple periods, gives the mean of the probability distribution of ending
wealth.

While the geometric mean is the best estimate of performance over a long
period of time, this does not contradict the statement that the arithmetic
mean compounded over a number of years that an investment is held
provides the best estimate of the ending wealth value of the investment.
The reason is that an investment with uncertain returns will have a
higher ending wealth value than an investment that simply earns (with
certainty) its compound or geometric rate of return every year. In other
words, more money, or terminal wealth, is gained by the occurrence of
higher than expected returns than is lost by lower than expected returns.

In capital markets, where returns are a probability distribution, the
answer that takes account of uncertainty, the arithmetic mean, is the
correct one for estimating discount rates and the cost of capital.

EXAMPLE 11-1

A historical risk premium for Peoples Gas, a subsidiary of Consoli-
dated Natural Gas, was estimated with an annual time series
analysis from 1954 to 1992 applied to the gas distribution industry
as a whole, using Moody’s Gas Distribution Utility Index as an
industry proxy. The analysis is depicted in Figure 11-2,
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Appendix 11-A .
Comparison of the Use of Arithmetic and

Geometric Means in Estimating the Cost of
Capital

This appendix shows why arithmetic rather than geometric means should
be used for forecasting, discounting, and estimating the cost of capital.
Similar treatments and demonstrations are availabie from Brealey and Myers
(1991}, Ibbotson Associates (1993), and Litzenberger (1984). This appendix
draws from the three aforementioned sources, particularly the latter

By definition, the cost of equity capital is the annual discount rate that
equates the discounted value of expected future cash flows (from dividends
and the sale of the stock at the end of the investor’s investment horizon)
to the current market price of a share in the firm. The discount rate that
equates the discounted value of future expected dividends and the end of
perioed expected stock price to the current stock price is a prospective
arithmetic, rather than a prospective geometric mean rate of return. Since
future dividends and stock prices cannot be predicted with certainty, the
“expected” annual rate of return that investors Tequire is an average
“target” percentage rate around which the actual, year-by-vear returns
will vary. This target rate is, in effect, an arithmetic average.

Anumerical illustration adapted from Litzenberger (1984) will clarify this
important point. Consider a non-dividend paying stock trading for $100
which has, in every year, an equal chance of appreciating by 20% or
declining by 10%. Thus, after one year, there is an equal chance that the
stock’s price will be $120 and an equal chance the price will be $90. Figure
11A-1 presents all possible eventualities after two periods have elapsed
(the rates of return are presented at the end of the lines in the diagram).

The possible stock prices are shown in the following table.

TABLE 11A-1
STOCK PRICES AFTER TWO PERIODS
Price Chance
$144 ' 1 chancein 4
$108 2 chances in 4
$ 81 1 chance in 4

The expected future stock price after two periods is then:

174 ($144)+2/4 ($108) + 1/4( $81 ) =$110.25

Thmeb -

The cost of equi
the present valh
price. In the pre
selling the stock
stock price of $1
r, which solves 1

The factor (14
Substituting th

Thus, the cost
equal to the j
probability-we
in every perioc
or -10%, the p:
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Chapter 11:  Risk Premium

FIGURE 11A-1
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price. In the present simple example, the only cash flow is the gain from

b will clarify this
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Current Stock Price — Expected Stock Price
(t+r )2

bt b A 830 o o 5 i '

The factor (1+ 1")2 discounts the expected stock price to the present.
Substituting the numerical values, we have:

$100< $100.25

(1+n?

B r=5%

in4 i

in4 Thus, the cost of equity capital is 5%. This 5% cost of equity capital is

in4 . equal to the prospective arithmetic mean rate of return, which is the
k! Probablhty-?vezghted average single period rate of return on equity. Since
: In every period there is an equal chance that the stock’s return will be 20%

or -10%, the probability-weighted average is:
25

1/2(20%)+1/2(——10%)=5%
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However, the 5% cost of eguity capital is noi equal to the prospective
geometric mean rate of return, which is a probability-weighted average of
the possible compounded rates of return over the twe periods. Now con-
sider the prospective geometric mean rate of return. Table 11A-2 shows

the possible compounded rates of return over two periods, and the prob-
ability of each.

TABLE 11A-2
STOCK PRICES AND RETURNS AFTER TWO PERIODS
Price Chance Compounded Retum
144 1chancein 4 20.00%
$108 2 chances in 4 3.92%
$ 81 1 chance in 4 -10.00%

Thus, the prospective geometric mean rate of return is:
1/4 (20% ) =2/4 (3.92% ) + 1/4 (-10% ) = 4.46%

This return is not equal to the 5% cost of equity capital.

Litzenberger (1984) extended the example to include the case of a divi-
dend-paying company and reached the same conclusion: the implied
discount rate calculated in the DC¥ model iz an expected arithmetic
rather than an expected geometric mean rate of return.

The foregoing analysis shows that it is erroneous to use a prospective
multi-year geometric mean rate of return as a “farget” rate of return for
each year of the period. If, for example, investors currently require an
expected future rate of return on an investment of 13% each year, then
13% is the appropriate annual rate of return on equity for ratemaking
purposes. Consequently, in using a risk premium approach for the pur-
poses of rate of return regulation, the single-year annual required rate of
return shouid be estimated using arithmetic mean risk premiums.
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realized. Realized returns can be substantially different from prospective
returns anticipated by investors especially over short time periods. But
over very long periods, such as the 1926-1992 period, investor expectations
coincide with realizations; otherwise, investors would never invest any
money. Note also that the entire period for which data are available should
be used and all years weighted equally. There is no reason to weigh recent

returns more heavily than distant returns because of the random behavior
of the market risk premium.

In Chapter 11, it was shown that the arithmetic average of year-to-year
risk premiums over an extended time period is the appropriate one for
measuring the cost of capital, and not the geometric mean return. This is
because the arithmetic mean return, compounded over the number of

years that an investment is held, provides the best estimate of the ending
wealth value of that investment.

Cost of capital is synonymous with investor expected return. The expected
return is not guaranteed, of course. Deviations around the expected return
are likely to occur. In good years, the actual return will exceed the
expected return, and conversely in bad years. But on average, over long
time periods, investors expectations are achieved, or else no one would
invest funds. Looking forward, the expected return is an arithmetic mean.
Looking backward, the historical achieved return is a geometric average.
When looking at the future, the arithmetic mean is relevant. When exam-
ining the past, the geometric mean is relevant. In statistical parlance, the
arithmetic average is the unbiased measure of the expected value of
repeated observations of a random variable, not the geometric mean.

L o

As in the case of the beta estimate and risk-free rate estimate, a sensitiv-
ity analysis of possible CAPM cost of capital estimates should be

conducted for a specified utility using a reasonable range of estimates for
the market return. See Figure 12-7 for an illustration.

The range of cost of capital estimates obtained using a separate range for
each of the three input variables to the CAPM—beta, risk-free rate, and
market return-—can be combined to produce an overall sensitivity analysis
for the cost of equity value. This is illustrated in Figure 12-8, where the
range of estimates obtained is 12.55% to 16.65%, with a midpoint value of
14.6%. See Rhyne (1982) for a similar illustration.

e i A T T
g i O T A S B

AR sosr g T

The broad range of estimates obtained is typical of CAPM application. The
results obtained will vary somewhat depending upon the choice of proxies.

314



NON-DIVIDEND PAYING STOCKS IN THE

VALUE LINE UNIVERSE
Number of Stocks
Page No. Not Paying Dividends
2 23
3 3
4 33
3 28
6 40
7 41
8 34
9 33
10 32
1 28
12 43
13 30
14 34
15 3
18 45
17 28
18 30
19 40
20 35
21 32
22 36
23 19
Total Non-Div Payers 726
Total Companies in
VL Universe 1700
Non-Div Payers as
% of Universe 42. 7%

Source: Value Line Summary & Index,

March 5, 2004.

Robert G. Roseaberg
Relmttal Workpapers
Page 76 of 130



i

Rebutts] Workpapers
Page 77 of 130

ALUE LINE

Fite at the front of the
Ratings & Raports
THE = binder. Last week's
® Summary & index
\ Investment Surveys .= \ i bo removed.
. Al . . - . .. T . Al . : N ][ ] 5’ 20M
- . TABLE OF SUMMARY & INDEX CONTENTS Summary & Index
R S : Page Number
industries, in aiphabetical order ' — 1
Stocks, in :Q')hathal order - : 2-23
Noteworthy Rank Changes _ 2425
| . : SCREENS -
Industries, in order of Timeliness Rank ................. 24~ ‘Stocks with Lowest P/Es : 35
Timely Stocks in Tu?tely Industries ................ 2526~ Stocks with Highest P/Es 35
Timely Stocks (1 & 2 for Pemmlame; - Stocks with Highiest Annual Total Returns ............. 36
Conservative Stocks {1 & 2 for Safety) ............. 30-31 Stocks with est 3- to 5-year Dividend Yield ... 36
Highest Dividend Yielding St0ckS ... 32 High Retums on Totat Capital ...........c.corurrs 37
Stocks with H 3- 10 S5-year Price Potential ... 32 -Bargain Basement Stocks e 37
B e e e e B e e
Worst Pertomia Stacks last 13 Weeks ........... 83 HigheSt GrOWHh SI0CKS ~.ommemmeeemmueemmeseoosereoooesoooerooo a9
Widest Discounts trom Book Value ... 3% : : . :

The Median of Estimated | | The Median of Estimated ' The Estimated Median Price
PRICE-EARNINGS 'RATIOS DEIDE,HB YIELD: APPRECIATION POTENTIAL
of all stocks with eami -+ {next ] ).0f all. 1. | ofall 1700 stocks in the i

_ w ) ( pamngsbdcs’wd?@éwm economic environment 3 1o 5 years hence
19.2 | - 16% ||  45%
26 Weelcs Market Low  Moricet 26 Weeks Market Low Market | - | 26 Weeks Market Low Market Hi
Ago s2101 . 4;.9 : ~Ago a0l 44 Ago 92101 A
175 -

19% . 22% 1% 5% - 105% 55%

ANALYSES OF INDUSTRIES IN ALPHABETICAL ORDER WITH PAGE NUMBEFI
Numeral in parenthesis after the industry is rank for probable performance (next 12 months).
- R '
Agnq:nl(:lmem N <
AITMM'MH_-__A—’

e 11T ! 1 i
e 1357 Heslhcae {19 658  Packaging s Conkainer (88 927 Thel(fO) ... . .. 116%
. gwﬁm — -Tnamm._'_,. ...... n
577

— ] *Renigwed in this week's issue.

z.mpnmnhhl--u.mm&hdqMzh%&%msamn.&mwumemm.n
: Published weeldy by VALUE LINE PUBLISHING, INC. 220 East 42nd Street, New York, N Y. 10017-589t

. . O 200, Yahee Une ; 1ic. AW figtis ranervecl. Fackast matesil 5 tiined Wom sowes Dulved 1 e ailabis and G peovad WaHE WanarBes of any Rl TiE TELE FOR ANY ERPORS OR
' % _ - povdad any PUBLISHER 1S NOT RESPONSIELE FOF ANY ERFORS OR

Elﬂlhiﬂvm-wmunhmdl&m-um&uwwhmmmummnuuux



Robert G. Rosemberg
Rebatial Workpapers

Page 78 of 130

£9°L
oL
090
e
909
£L9
ire
oLe
W'y
vy
114 4
we
e
[4:]3
147
e
g0z
£z
ete
e}
00°001-

WD

005 498
ire
(L4
0El
sl
09001

008 478

el K - X - X N
~-Nmwwnor~roe 2 TIPS

002 W8
ybnai vo

VoenaED

<09 U nmos d 1
IR "id A
PUSRIAKT POIEDIPU
@)l eDRIOAY

Aundwen




Date

~ 09/19/03
09/26/03
10/03/03
10/10/03
10/17/03
10/24/03
10/31/03
11/07/03
11/14/03
11/21/03
11/28/03
12/05/03
12/12103
12/19/03
12/26/03
01/02/04
01/09/04
01/16/04
01/23/04
01/30/04
02/06/04
02/13/04

Average
Median

Source: Value Line Summary & Index.

Medium Projected Price
Appreciation
for VL Universe

50
50
50
50
50
45
50
45
45
45
45
45
40
45
40
40
35
35
35
35
35
40

43
45
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JUNE 13, 2003

Value Line’s 3- to 5-year Price Appreciation Potential—An Update

* The following is an update to the eval-
uation of our 3- to 5-year price appreci-

ation potential that was first published -

on November 8, 2002. That article and
accompanying chart detailed the meth-
odology behind our evaluvation and dis-
cussed some of the more interesting re-
sults. For the benefit of our subscribers,
we briefly review the methodology used
for this, and the previous, evaluation.

Price Appreciation Potential
The estimate of the median price appre-
ciation potential is found by first calcu-
Jating the percentage change between
.the current price of each stock in our
universe and the middle of its 3- to 5-
year Target Price Range. These figures
are then arrayed, and the median price

appreciation potential is determined.
We select the median of the array (the
middle) as the most likely price, in or-
der to play down the effect of outliers,
that is, excessively large or small per-
centage price changes.

The chart inciuded below depicts the
results of those projections from 1983 to
2002, using the Value Line Arithmetic

- Index as our measure of the market. For

simplicity sake, we take the actual price
as the average of the middle year of the
3-to 5-year forecast, so that a projection
made at the end of 1983 would be com-
pared to the average price of the index
in 1987. Strictly speaking this would be
a 3 1/2 year forecast, from the end of
1983 to midyear 1987,

Update for 2002

In contrast to the 1997-2001 period, our
estimate for the 4-year appreciation po-
tential for the Value Line Arithmetic
Index turned out to be too high by some
30% in 2002. The projection was based
on earnings estimates made at the end of
1998—during the heady days of the
market bubble.

The current projection for 2006 stands
at 1,860. This figure is based on esti-
mates made in the far more sober mar-
ket environment at the end of 2002.
Meanwhile, the Value Line Arithmetic
Index has already risen by about 22%
since that date,

Samuel Eisenstad!
Research Chairman

Four-Year Projections of Value Line Arithmetic Index

2100
180G
OACT
1500
B PROJ
*
1200
* CURRENT PRICE
900
600
300 4
o-ﬂﬂ_
1967 | 1900 | 1969 | 900 | tem | 9982 | 1983 | 1904 | 1995 | 596 ; 1997 | 1908 | 1998 | 2000 | 200t | 2000 2006
TIACT 236 24 n 262 33 54 421 455 518 B2t | n o 7t 1wz 1247 1w ‘
wmpro; 24 | 287 | 296 | 35 | %0 | a2 | soe | 495 | e | swe | A7 | 7e0 | am3 | w24 | 1228 | em | w0




Robert G. Rosenberg
Rebuttal Workpapers
Page 81 of130

Chapter 7 !é

Table 7-14

Size Effect within Industries
Summary Statistics and Excess Retumns

{Through Year-end 2002)
Large Company Group
SIC Geometric  Asrithmetic  Standard
Code Description Years Mean Mean Deviation
10 Melal Mining 77 721% 10.77% 29.04%
13 Oft and Gas Extraction 40 9.48% 12.34% 25.76%
15 Building Consiruction-General Contraciors & Op. Buiders 31 10.23% 16.54% 38.09%
16 Hvy, Construction Other then Bidg. Construciion-Contraciors az 2.05% 8.60% 30.33%
20 Food and Kindred Spiits 77 11.14% 12.83% 19.30%
22 Textile Ml Products T 5.87% 11.92% 33.55%
23 Agpparel & other Finished Products Made from Fabeios & Similar 43 7.77T% 12.71% 33.92%
24 Lumber ard Wood Products, Except Fumiture 40 B.45% 10.99% 24 67%
25 Fumiture and Fixtures 33 10.03% 12.50% 22.90%
26 Paper & Alied Products 74 10.53% 13.67% 27.25%
27 Printing, Publishing and Alied Products 44 11.32% 13.48%  21.33%
28 Chemicals and Alied Progucts 7 11.90% 14.11% 22.82%
29 Petroleum Refining & Retated Industries 7 10.93% 13.10% 21.711%
30 Rubber & Miscellaneous Plaslics Prxacts 56 10.34% 13.11% 25.66%
31 Leather & Leather Producls 40 11.56% 16.10% 33.90%
32 Stone, Clay, Giass & Goncrete Products 74 B.18% 1217% 32.20%
33 Primary Melal Industries 77 7.13% 11.15% 30.74%
34 Fabricated Metal Prodkucts. Except Machinory & Trans. Equip. 75 8.68% 11.28% 23.49%
35 indusirial & Commercial Machinery & Computer Equipment 7 10.43% 13.94% 28.05%
35 Elactrical Equipment & Components, Except Cormputer 77 9.54% 13.24% 28.34%
37 Transporiation Ecuipment 77 10.83% 15.01% 32.63%
38 Measwring, Analyzing & Controliing Instruments 86 11.82% 12.97%  22.20%
39 Miscelaneous Manutacturing industries 43 9.01% 13.17% 30.02%
a0 Rairoad Transportation 77 8.72% 11.75% 24.93%
42 Mator Freight Transportation & Warehousing an 02.35% 12.97%  28.00%
45 Transpon by Air 57 6.84% 11.46% 3.2
48 Communications 40 8.92% 11.38% 22.85%
49 Blecinic, Gas & Sanilary Services 7T 8.35% 10.53% 21.94%
50 Wholesale Trade-Ourable Goods 57 9.54% 11.78% 22.65%
51 Wholesale Trade-Nondurable Goods 35 9.81% 13.00% 25.92%
53 Ganeral Merchandise Stores 77 10.03% 13.38% 27.09%
54 Food Slores 46 11.35% 14.00% 24.07T%
56 Apparel 8 Accessory Stones 56 13.57% 17.83% 2.87%
57 Home Fumilure, Fumishings, and Equipment Stores 30 11.72% 2391% 62.89%
58 Ealing and Deinking Places 34 2.73% 14.49%  3497%
59 Misceflaneous Relait 40 12.08% 15.52% 27.67%
&0 Deposilony Wrstilutions 34 11.04% 13.27T% 21.82%
[] Nondepoesilory Credit instilutions: 83 12.87% 15.73% 2691%
62 Security and Commod. Brokers, Dealers, Exchanges 30 17.11% 24 £7% 45.05%
63 nsurance Carrigrs 34 9.81% 11.81% 21.07%
64 nsurance Agents. Brokers, and Service 30 14.67% 16.28% 19.15%
65 Real Estale 40 6.31% 10.83% 30.79%
67 Halding & Other fwestment Offices 73 8.72% 12.99% 25.65%
70 Holets, Rooming Houses, Camps, & Other Lodging 3 B.45% 14.32% 35.82%
72 Personal Sarvices 3 7.55% 12.42% 31.20%
73 Business Services 40 9.88% 15.00% 33.64%
78 Molion Pictures 53 11.67% 16.35% 33.60%
79 Amusement and Recreation Services 30 11.82% 15.66% 27.97%
80 Health Services 3t 11.83% 18.05% ITAI%
142 SBBI valuation Edition 2003 Yearhook
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Firm Size and Return
Table 7-14 icontinued)
Size Effect within industries
Summary Statistics and Excess Retums
{Through Year-end 2002}
Small Company Group
SiIc Geometric  Arithmetic Standard Excess
Code Descriplion Mean Mean Deviation Return
10 Melal Mining 7.26% 14.63% 43.59% 3.86%
1 0d ang Gas Exraction 9.38% 17.64% AT.01% 5.30%
15 Buiding Construction-General Contractors & Op. Buliders 3.51% 1302% 44.17% -3.42%
% Hvy. Construction Oiher than Bldg, Constuction-Contractors 15.95% 20.58% 35.16% 11.98%
20 Food and Kindred Spirils 11.50% 15.02% 29.58% 2.19%
2 Textile Ml Products 0.40% 15.06% 34.99% 3.14%
2 Appare! & other Finished Procucts Made from Fabrics & Simiter 5.13% 11.27% 39.13% —tAa
T o Lumber and Wood Products, Except Furniture 10.65%  21.32%  54.76%  10.33%
25 Fumilure and Fixiues 6.92% 11.10% 30.08% -1.40%
2% Paper & Alied Prothucts 11.27T% 17.43% 41.38% 3.76%
27 Prinling, Publishing and Alled Products 16.06% 18.60% 24.32% 5.32%
28 Chamicals and Allied Products 127% 18.14% 39.09% 4.03%
29 Petroleun Refining & Relalad ndusiries 11.61% 16.01% 31.65% 2.91%
0 Rubber & Miscellaneous Plastics Products 13.11% 17.48% 3R2.72% 437%
= Leather & Leather Products 9.98% 14.96% 33.02% —1.14%
a2 Stone, Clay, Glass & Concrete Products 9.16% 14.04% 33.37% 1.87%%
33 Primary Metal Indusltries 11.20% 16.55% 36.52% 5.40%
34 Fabricaled Metal Products, Except Machinery & Trans. Equip. 10.30% 15.81% 36.86% 4.53%
35 Industriaf & Comwnertial Machinery & Computer Equipment 11.04% 16.13% 33.84% 2.19%
% Eleciricat Equipment & Components, Except Computer 11.33% 19.05% 44.63% 5.81%
ar Transporation Equiment 11.72% 18.04% 38.46% 3.03%
) Measuring, Analyzing & Conlroling Instruments 12.05% 16.60% 32.76% 2.63%
a9 Miscefianecus Manuiacturing industries 8.56% 13.33% 33.03% 0.16%
40 Aaikoact Transportation 7.89% 1421% 36.39% 2.46%
42 Motor Freight Transporiation & Warehousing 5.27% 11.25% 39.03% -1.72%
45 Transpori by Air ] 7.30% 15.65% 48.22%, 4,19%
a8 Communications 16.68% 24.44% 44.34% 13.06%
40 Flectric, Gas & Sanitary Services 0.74% 13.47% 30.17% 2.94%
50 Wholasale Trade-Durable Goods 0.92% 15.18% 36.50% 3.42%
51 Wholesale Trade-Nondurable Goods B.04% 11.72% 28.40% ~1.28%
53 General Merchancise Slores 6.23% 15.80% 43.61% 2.42%
54 Food Stores 7.98% 11.61% 28.58% -2.39%
56 Apparel & Accessory Stores 10.95% 17.32% 39.73% -0.51%
57 Home Furmiture, Fumishings, and Equipment Slores 14.86% 26.25% 53.47% 2.34%
58 Ealing and Drinking Places -0.17% 6.02% 37.93% —8.47T%
59 Miscollaneous Retail 1M1.71% 17.35% 36.89% 1.83%
60 Deposiory Institutions 14.77% 17.55% 25.65% 4.28%
61 Nondepasitory Cradit institutions 11.22% 1532% 30.35% 0.41%
62 Secamity and Commod. Brokers, Dealers, Exchanges 13.20% 20.07% 40.90% -4.40%
63 nsurance Carriers 12.23% 15.12% 24.16% 331%
64 msurance Agents, Brokers, and Sesvice 11.24% 18.19% 39.67% 1.91%
65 Real Estale 497% 0.89% 34.83% -0.94%
67 Hokding & Other Investment Offices M21% 15.60% 32.17% 2.70%
70 Holels, Rooming Houses, Camps, & Other Lodging 453% 10.96% 38.33% -3.36%
72 Personal Services 14.98% 18.56% 27.53% 6.14%
73 Business Services 12.35% 22.04% 60.11% 7.04%
78 Mation Piciures 3.18% 10.03% 41.37% -6.32%
7 Amusement and Racrealion Services 12.01% 17.01% TIT% 1.35%
80 Health Services 13.56% 20.04% 41.03% 1.99%

ibbotsonAssociates 143
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Response of the Attorney General to
Requests for Information from
Louisville Gas & Electric Company
Case No. 2003-00433

Witness Responding: Carl G. K. Weaver

25.  Inreference to Schedules 38, 39 and 65:
a Provide a copy of the source of all data referenced.
b. Provide all calculations, data, regressions, adjustments, assumptions, etc.,
used by Dr. Weaver in performing the CAPM calculations.

Answer:

a. Attached. The Note #3 in Schedule 39 should read as follows:
Forecasted 10-year Treasury Note rate @ 4.9% which is the average for
the annual projected rates for the years 2005 through 2008 from the Office
of the Management and Budget projections released August 27, 2003.
(http:/www . whitehouse.gov)

b. The CAPM calculations were performed as follows:

ke=Rs + B (km-R¢)

and embrace all of the assumptions of the CAPM model.



CALCULATION OF SPREAD BETWEEN
MOODY'S UTILITY STOCKS AND BONDS

Long-Tarm
Moody's Utiity Goverrment
Convnon Stock index Bond
Year-End  Year-End  Markel Income
Yam Price Dividund Roturm 4/ Retumn
31} 2 3 0]
13 $43.23

1832 3p42 222 -168 % 369
1833 28.73 178 2288 312
1934 21.08 142 -21.75 218
1935 3008 133 T7.54 28
1926 4180 1.78 2030 277
1937 2424 188 -a7.89 286
1638 2785 1.45 19.64 284
1939 2885 1.51 1020 2.4
1840 222 157 -17.54 223
1941 1345 127 -33.75 1654
1942 1428 128 15.78 246
1943 21.01 1486 5724 2.44
1944 2t.09 135 am 248
1945 3114 137 5415 234
1940 2mn 148 .70 204
1947 2580 1.58 -8 213
1948 2620 163 87T 240
1949 30.57 168 2308 225
1950 30¢.81 185 a.84 242
1981 3385 £.90 1803 238
1952 37.85 192 1749 2686
1853 3961 208 1047 284
16854 4758 214 2547 279
1955 4935 2 854 275
1956 48.98 2.3 401 299
1957 50.30 248 778 344
1958 86,37 257 3708 azz
19589 8577 284 307 401
1880 7882 274 2097 428
1881 99.32 288 3.0 3.83
1082 96 .49 3or 024 400
1983 102.3 3 .48 LX)
16964 115.54 aee 1853 4.15
1885 1488 402 289 419
1986 105.99 4.18 408 449
1987 98 19 4.44 =37 4.59
1988 104.04 458 1082 5.50
1969 8482 463 1422 595
1970 8450 4713 1028 874
1971 85.56 4M 20 6832
1972 2381 492 347 5.87
1873 o087 504 -21.17 851
1974 4117 483 ~24.43 727
1975 55.08 409 4732 799
1976 80.2% 525 2853 7.89
1977 5818 568 11.43 7.4
1978 50.75 598 -381 790
1979 S84 8M 5.02 886
1980 5442 a8r 830 897
1961 5720 718 1827 1155
1582 7028 T84 3819 1350
1983 7203 8.00 1391 10.38
1984 80.18 837 29 11.74
1085 04,98 ar 2835 1125
1866 113.88 a9 211 8.98
1987 94.24 812 -2.08 T892
1988 10084 an 18.35 Be7
1988 122.52 885 3015 am
1990 111.71 are az7 a8
1ot 144 02 9.02 2095 822
1892 141.06 8482 407 7.26
1983 14670 9.04 1041 kA
184 115.50 a0 -15.13 6.59
1995 14280 9.068 357 7.80
1988 13800 2038 1.51 818
1997 15508 98.06 2069 664
1698 181.84 &M 2242 583
1900 137.30 206 -20.08 557
2000 22709 arn 714 4.50
2001 200.50 895 1I7 553
2002 169.50 B8a3 -11.08 559
2003 20120 852 2373 4.80
Average. 1955-2003 12T % 5870

Average spread: Siocks - Bonds: 1955-2003

1 {({IPO+DO PP 13- 1100

457 %

Source: Cols. {1) & (2)-Moody's Public Uity Manual and News Reports.

Col {(4)~-ibbotson Associsies Velmtion Edition, Table B7.
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CALCULATION OF SPREAD BETWEEN
MOODYS UTIITY STOCKS AND BONDS

Long-Term
Moody's Uity Govemment
Common Stock Index Bord
Your-End  Vear-End  blarket Incoma
Yoar Price Dividend Retum 1/ Redrn
m @ 3 )
193 $43.23
1932 38.42 222 388 % Ja82
1933 873 1715 -22.68 3142
1934 21.08 142 -21.15 318
1635 08 123 T7.54 2m
1026 4160 178 20.30 217
1837 2424 188 <3768 288
1638 2755 145 19684 284
1939 20.85 151 1020 240
1540 n2 1.57 -17.54 223
1941 1345 127 -33.75 184
1942 14,28 128 15.76 240
1843 21.Mm 146 57.24 244
1844 2108 135 8.81 248
1045 3.4 137 54.15 2
1948 a2n 148 8T8 204
1047 25.60 158 -1881 213
1048 2820 183 8.71 240
1040 3057 188 23.09 225
1950 3081 145 0.54 212
1951 3385 180 1w 238
1952 3res 182 17.49 208
1953 3061 209 1017 284
1854 4756 .44 2547 271
1855 4935 227 854 278
1956 40.98 237 401 299
1957 5030 248 776 344
1958 8637 257 37.06 327
1859 as5.77 264 3.07 401
1980 Te82 274 2097 4.268
196 99.32 2. 3.0 38
1962 9649 307 024 4.00
1963 102 33 940 .60
1964 11654 aes 16.53 415
1985 114.88 442 289 419
1988 10599 418 -4.08 449
1967 819 4.44 -3.97 4.59
1088 104.04 458 10.682 550
1985 8462 483 -14.22 5.95
1970 8a.58 473 1028 874
1671 85.56 481 201 832
1972 8181 492 347 587
1973 80.87 504 -21.17 6.5
1974 4197 483 -24.43 127
1975 5508 499 47.32 7.99
1978 8829 526 2853 T80
"Wt BE.19 568 $1.43 714
1978 £9.75 588 =361 700
1979 58.41 834 5.02 8.8e
19080 5442 887 830 897
1981 57.20 718 1827 11.55
1962 70.26 T84 ne 1350
1963 7203 8.00 13m 10.38
1984 80.16 a37 29 $1.74
1985 a4 08 an 2835 1nas
1906 11388 a7 211 898
1967 8424 812 -8.08 752
1988 100.94 an 18.3% po?
1980 122.52 aas 30.15 881
1000 "1 ate 32 818
%91 144,02 02 2095 822
1992 141.08 asz £07 T.26
1883 14870 904 10.41 747
1994 11550 .01 -15,13 658
1995 142.90 908 57 780
1996 136.00 808 151 [.%1:]
1997 155.08 806 2009 6884
1996 181.84 am 242 583
1999 13730 408 2008 557
2000 22700 &7 774 850
2001 200.50 895 -T37 553
2002 188.50 5683 -11.08 550
2003 20120 8.52 2373 4.80
Average 10.80 % 538
Averspe spread. Stocks - Bonds 542 %

1 ({IP{H+DIYP(-N}-1)x100

Souce: Cols. () & (2)-4oody's Public Utily Manusl and News Reports.
Col (4)—tob A i Vauation Editon, Tabla B7.




CALCULATION OF SPREAD BETWEEN

MOODY'S UTILITY STOCKS AN BONDS

W HEPIG+DNNP(-13-1)x100

Moody's LAy
Common Stock Index
Year| Yoar-End Market
You' Price Dividend Rohsm 1f
1t 1
1832 a2 - ¥ 2680 %
1933 2.7 1.7 -22.48
Wi 21.08 142 2175
1 36.06 133 T1.54
195 4180 1.78 20.30
"wmr 24.24 188 3709
1538 a8 145 1954
1% .85 5.5 100
M0 nn 1.57 -17.54
194 1345 .7 B =N
1942 14.29 128 15.76
1943 nm 148 57.24
a4 2109 1.3% an
13 .14 137 S8
1048 un 14 e
1047 2580 1.58 -8
b 220 16 a4
1949 087 188 nom
1850 .8 183 .04
1% E=¥ ] 190 8m
1952 37.85 .92 17.48
1953 .8t 2 1017
1954 41.56 214 2547
133 4035 227 0.54
1956 .08 237 4am
1907 50.20 245 kA, ]
e 088.37 257 708
1958 85.77 264 EX 1
1080 p ) - 274 2047
11 "2 28 non
12 [ X} Lot 024
183 102.3t RN .40
1984 1554 J.88 16.53
1905 1405 402 288
1906 105.99 418 -4.08
1987 | Rl .44 .17
1988 104 .04 438 1082
e [ ZX -4 4.8 «14.22
10 "nis 4T 10.28
wn 85.58 4.81 m
172 na 492 147
1073 80,87 204 A7
174 4.7 a0 2443
" 588 4.8 4732
e [} ] 525 .5
1977 8a.19 58 11.43
1978 .75 9 -351
1w 841 34 L1
1880 5442 87 830
1681 5720 718 na
1082 7024 Te4 .19
1983 203 400 39
1904 50.18 437 un
1985 .50 [ By 23
1908 11388 297 21
1987 9424 [ AF] -4.08
1988 100.94 [ 4] 1835
1908 1282 a8 15
1980 1.7 878 k5o
. 144.02 o2 2005
992 141.06 182 4407
1990 148.70 [ 1) 104
194 115.50 (X 1812
1995 142.50 .08 3157
" 138.00 .08 .51
1987 155.00 a.ce 2000
1088 .84 (1) 2
1 1319 a.08 -20.08
2000 1. arn TE.74
200 200.50 aRs T
002 189.50 [ K] -11.08
2003 0120 082 27

Soumce: Cole. {1} & {Z)—Mopdy's Pybiic {2ty Marasl suf News. Reports.

Frie
Cal. (&)

Exition. Table B7.
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DOD Response to LG&E, Question No. 3

Page 1 of 1
Witness: K. L. Kincel
U. S. Department of Defense Robert G. Rosenberg
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Case No. 2003-00433
Response to Initial Data Request of Louisville Gas and Electric
Company
Question No. 3

- Responding Witness: Kenneth L. Kincel

In reference to Exhibit KLK-9, indicate why Mr. Kincel started his analysis in
1954, when there are data available earlier than that year.

Mr. Kincel used the same period for the electric utility industry as was available
for the natural gas distribution industry, in order to perform a comparable analysis
of industry risk premiums. If the data on Exhibit KL.K-9 is extended to include all
the data available, as shown in Attachment 1 to this response, the electric utility
industry risk premium is increased from 4.27% to 5.23%. This is probably due to
the Government’s heavy drive to sell bonds, and the extended period of rationing
where little else could be bought, during World War II. This is a period of time
not truly comparable to the present, but one could argue that all available electric
utility data should be used for the industry risk premium analysis when the
comparable CAPM analysis employs risk premium data going back to 1926.

Using the 5.23% in the ROE calculation shown on Exhibit KLK-5, that is, adding
the yield on 20-year Treasury bonds of 4.95%, results in an estimated ROE of
10.18%. This is near the high side, but within the reasonable range of ROE
recommended by Mr. Kincel for the electric component of LG&E, namely 9.2%
to 10.2%. This calculation is provided in this response only to indicate that use of
all the available electric industry data would result in an ROE that would fall
within Mr. Kincel’s recommended reasonable range for ROE in his Direct
Testimony, and would not change his recommended ROE for the electric utility
component of LG&E of 10.0%.



1931
1932

1934
1935
1936
1937
1928
1939

Long Term
Government
Bond

Extended Exhibit KLK-9

Annuaf Long Term Risk Premium Analysis
For Electric Utility Common Stocks
Using Government Bond Income Returns

A

DOD Responsa 10 LGE Quaestion 3

Altachment 1, Page 1 of 2
Witness: K. L. Kincel

Electric Utility Comumon Stock Data

YearEnd Capital Year End

0.m3 1z
0.03is
0.0i%i
00T
2.0266
00204
00249
00221
00494
0.0245
0.0244
0.024%
0.0234
4.0204
00213
0.0240
0.0225
€022
o.008
00265
20184
0.0z79
00275
00299
0.0344
0.0327
0.0401
0.0426
0.003
0.0400
00189
0.0415
0.0419
0.0449
0.0459
0.0550
00393
0.0674
0.0632
o.0587
0.0651

Loz ]
»at 0.0881 n 00514
znn 02712 175 0.0444
21.06 02670 142 0.0484
36,06 oM 133 0.0832
4160 0.1538 L7 0.0404
UH 04173 168 0.0404
7.5 0.1288 148 0.0508
27 0.0472 151 D.0546
22 0.2208 157 0.0544
1243 0.3047 127 o.0572
1429 00825 L D.0852
FIT] 04703 146 0.1022
21.00 0.0038 135 00843
N4 04785 137 0.0850
27 0.0504 142 0.0475
1560 02174 158 0.0483
2620 LY. 1.6 0.0637
30.57 0.1088 168 0.0841
st 0.0079 155 0.0805
1388 0.0987 1.90 00817
3785 01182 192 0.0567
39.6i 0.0485 200 00852
47.36 02007 4 0.0540
4933 00376 227 00477
0% -0.007% 237 0.0450
$0.30 0.0274 146 0.0502
.37 0.3185 1357 0.0511
6577 00080 164 00390
7681 0.1880 2 0.0417
99.32 02020 126 00272
%49 oo2es 307 0.0300
10211 0.0003 mn 0.0345
1854 01203 16t 0.0000
143 0.005 4 0.0348
105.99 0.0772 an 0.0364
u.to 0.0736 444 0.0419
104,04 0,069 a5 0.0408
“ue -0.1887 443 00445
nw 0.0¢50 4n 0.0559
8556 0.0342 411 0.0543
0.6l 0.0228 492 0.0575
s0.87 02720 S04 0.0803

0.2268
Q2178
0.7764

0.1984
0.1020
D.1754
03375
Q.1578

0.0884
0.5415
0.08Te
-0.1681
0.0871
0.2309
0.0884
0.1803
0.1749
01017
02547
0.0854
0.0401

0.3708
o.0307
02007
0.3301
0.0024
0.0048
21053
0.0289
-0.0400
0.0317
©.1082
A.1422
0.1028

L2117

Equity Risk

00037

«0.2493
T oaMn
0.1753
-0.4035
0.17%00
0.070
-0.1977
£0336%
0.1330
0.5450
0.0425
0.5181
0.0775
~0.1904
0.6631

O.04T2
0.1365
¢.1483
0.0m3

0.0579
o.0102
0.0412
0337

o0.161
01918
Q.03
0.05%9
0.123%
-0.0130
00857
-0.0776
00512
2207
00954
0.0431
-0.0240
0.2763



1974

- 1973

1991
1982
199
1964
hi o]
1906
1997

Mean 65-'02
Mean "32-'02

040717
0.079%
0.0789
0.07i4
0.0790
0.0885
0.0997
0.1155
1350
0.0
Ay, )
1128
00898
00702
0.0857
0.0831
00818
00022
00720
00717
Q0050
0.0760
o.0818
0.0854
0.0583
0.0857
0.0850
0.0553
0.0558
0.0874

D.0539

417
33.66

6,19
175
M4l
5442
1w
026
.03
0.16
un
11066
84,24
100.94
122.52
L7
144,02
141.08
14470
116,50
142.90
136.00
165.73
181.04
13730
2709

* lbbotson Assacisiss ultizes Treasury borxds with 20 years ko mehurily,

/ Sources: For Bond Data: tbbotson Associales, Stocks, Bonds, Bills, and infiation, Valuslion Edition 2003 Yeabook, Table B7.

¥

0.1810

-0.1238

0.0511

nazse
0.1120
0.1849
0.1967
HD.19709
[Xirgh]

0.0300

-0.0208

0.2127
02472
0.0453
0.1451

a.1677
A0.2449

D117
0.1546

3
4.9
115
3.68
i
L
667
s
76
100

L &)
87
12
LTt

SERRIE

08
9.06
2.08

.08
a7
LE: ]
883

For Eleciric Utiiily Common Siock Company Date: Margent Putsic Uiy Manusl, 2003, pages at5, #18,

0T
0.1212
0.0043
0.0857
0.0877
0.1081
01182
01318
0.1338
01138
D.1182
0.1087
0.0944
0.0802
0.0924
0.0877
0.0715
h.o7e8
0.0812
0.0841
00814
00784
0.0034

0.06514
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DOD Responsa 0 LGE Question 3

Attachment 1, Page 2 of 2

Witness: IC L. Kincel
02443 23170
0.4732 03933
0.2853 0.2064
a.1142 00429
-0.0961 L1181
0.0602 00354
0.0830 D0167
o127 0.0672
ala19 a.1269
o139t oms
©.2201 ein?
02035 e1510
02911 02013
-0.0908 0.1698
01835 00T
0.3015 02134
0.0327 L0492
0.2005 0an
0.0407 Q009
0.1041 0.0324
0.1512 42172
03157 07397
0.015% D.0467
o117 0.1453
02191 01608
-0.2008 0.258
0.7174 0.6524
00777 21330
0,1108 -0.1663
o190 a4zt
0.1082 [T
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Response of the Attorney General to
Requests for Information from
Louisville Gas & Electric Company
Case No. 2003-00433

Witness Responding: Carl G. K. Weaver

18.

In reference the statement at page 22, line 19, that the high Rz was due in part to

autocorrelation; '

a. Provide all studies that Dr. Weaver performed on Mr. Rosenberg’s second risk
premium analysis that demonstrated the presence of autocorrelation.

b. Provide, on a computer disk, all data and calculations used in the analysis
requested in (a), above.

c. Provide a copy of a statistical text that justifies the test for autocorrelation used
in parts (a) and (b), above, if such a test was conducted.

Answer:

2.

Attached please find chapter 8 from Economig Methods. 2d edition, by J.

Johnson which describes autocorrelation. Refer to the last sentence of the first
paragraph of the attached text material in the section entitled "8.1 Nature of
Autocorrelation.” It states, "...and in time-series data it means seria/ independence
for the disturbance terms." The disturbance term is the independent variable. This
sentence refers to a previous sentence that states, "For a model with normally
distributed disturbances this implies that all such disturbances are pairwise
independent.”

On page 42, lines 4-7 of his LG&E testimony (page 38, lines17-20.of the
KU testimony), Mr. Rosenberg states that, “the yield on long-term Treasury bonds
lagged two quarters behind the allowed return on equity, was the independent
variable.”

In response to the Attorney General's 15t Data Request, question 30 which
refers to the response in question 28, the yields on Long-term T Bonds are
provided in "Response to AG1-28(b)" Pages 1 of11 through 6 of 11. On page 1 of
I1, the yields start as 8.94, 9.00, 9.03, and so forth through 5.23 on page 6 of 11.
On page 1 ofll,thereesonthesecondyieldis9.00isthatthepreeedingyield :
was 8.94 and the reason that the third yield was 9.03 is that the preceding yield
was 9.00 and so forth. Therelatiomhipoftheyieldsomtotheothercanbe
follov;edthmughall of the independent variables shown on pages 1 of 11 through
page 6 of 11. :

These variables are clearly not independent of one another and violate the
needfortheindependentMablwtobepaimiaeindependenttoavoid
autocorrelation. T described this dependency relationship in my testimony on page
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23 lines 1 to 4 and the consequence of the relationship, that is also described in
Johnson's chapter 8, in lines 4-6 of page 23.

I did not perform any specific studies of Mr. Rosenberg’s second risk
premium analysis. It was not necessary. Autocorrelation is a known problem
when interest rate data is used as an independent variable in a time series analysis.
As I state in my testimony on page 23, lines 4 through 6, "When autocorrelation is
present, the variances in the model are incorrect and the resulting model's
statistics, such as the R*'s, are meaningless."

The autocorrelation problem and his misstatements about the high R%'s
indicate that Mr. Rosenberg lacks expertise in the use of regression analysis. The
failure of the model to provide logical results — that is — high interest rates can
cause negative risk premiums on equity is a more serious problem in the analysis.
not applicable.

not applicable.
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AMETRIC METHODS {2nd EDITION)

s 1~ ¢ had been estimated as 0.28 * 005

: atiatly the same definitions but
sve the results set out above?

{Cambridge Ecenomics Tripos. 1969

zquently deflated, e.g. by 2 measure of
- whal condition is this a sensible pro-
coefficient 1o be affecied ina “lypucal_'
{Oxford Diploma, 1963)

Autocorrelation

dependent and independent variables
E{u} = 0 and E{wr) = V. Show that the

¢ matrix, under what conditions on x

{L.S.E. 1967} ;

frank r aod if Fisany r x n submatrix
h submatrix may be written F* = AF,
:hever submatrix of full rank we chgose

81 NATURE OF AUTOCORRELATION

One of the crucial assumptions of the linear model of Chap. 5 is that of
zero covariance for the disturbance terms implied in the assumption

E(ne') = o1

\_—-
} in which the off-diagonal terms give

kE(u,u,,,) =0 foralltandforalls # 0

ARNIN_Ior any ope unit
and in time-series data
L megns seriglindependencs for the disturbance terms.

‘ There are, however, circumstances in which the assumption of a seriajly
ndependent disturbance term may not be very plausible. For example, one
¥ make an incorrect specification of the form of the relationship between

Z43

| 24
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the variables. Suppose we specify a linear relation between ¥ and X when the GE0RER ince
true relation is, say, a2 quadratic. Even though the disturbance term 1o the '
true relation may be non-autocorrelat ¢ quasi-disturbance term assoc
iated Witk he lincar telation will contam a term m X-. If there & any sérial
. corrclation in the X values, then we will have serial correlation in the
composite disturbance term. This example is a special case of the problem
of omitted variables. In general, we include only certain important variables
in the specified relation, and the disturbance term must tben represeni the
influence of omitted "variables. Serial correlation in_individual omitted
variables need noi necessarily umply a serially correlated disturbance term,
{or individual components may cancel one anotber out. However, if the 3
sénia] correlation i the omitted variabies 15 pervasive and if the omitted
variables tend 10 move in phase, then there is a real possibility of an autocor-
related disturbance term. A disturbance term may also contain a component
due-to measurement error in the * r.xplamcd" variable. This too may bea
source of seriai correlation In the compomtc?&turbancc.

To illustrate the problem we shall consider a simple two-variable

Elg) =0 forall:

E@}) = E(&]) + p Efe
ince the ¢ are serially indeg

E@d)=(1+p* +p*

E(u,,) = El(e, + pe

relation. Let us postulate ) x (&g +
= X, -
Y=a+fX +u : (81] = E{[, + o
where we assume that the disturbance u, follows a first-order autoregresswe
scheme = pE[{g,-, -
= U, + & - (8—2) _ paz

where |p| < | and ¢, satisfies the assumnptions
Efg) = _
Ele) =02 s=0 } forallt | (8-3)
=0 s#0

.Similarly,

Elum,_,} = p'o;
“and in general,
E{upy_,) = p'al

50 that relation (8-1) does.n¢
disturbance term. Scheme
stve scheme ; more compii
assumption of serial indepe
Relation (8-6) may be

We then have
= puy + &
=plou_, +5-)) + &

=&+ 06, + ple, +

thatis Bttt _ s
u = Eo I c (3-4) o
Therefore ! Rebuttal Workpapers ' The left-hand side of this
- Page94of 130 efficient of the u series. The
E(uw) = scries is simply unity, and |

e ————
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ey actually were observations

which, stncﬂy speaﬁng
. Jhons on the actual series

ude

distribution of the statistic which has become known as the Durbin—Watson
ly, :

“d™ stahstic, ! pamely

(8-13)

:i.ﬂs' which is, of course, related to the von Neuménn ratio by

=

The e values are both positive and negative with mean zero. It is intuitively
clear that for a positively autocorrelated series the first differences will
tend to be small in absolute value compared with the absolute values of e,
while for a negatively autocorrelated series they will often be larger than the
e values so that d will tend to be small for positively autocorrelated series,

large for negatively antocorrelated series and somewhere in between for
random series. For random u

_ A - i (XAXX'X)"Y)

1« von Neumann ratio,

ference to the variance? In an
arse. zer0 Forlarge . 82/s way

ited with

E(d) 8-19)
n—k
where A is the symmetric n x n matrix
1 -1 0 0-- 0 0 o
'A= -1 2 -1 0’ --- 0 0 © (8-15)

r 1 may then be made by :
i on Neumann ratio with &

Fistribution with the appropriate
¢ the ¢ values arc independsatly
ast squares residuals, cven when
ly disuributed. :
¢ econometrician to have small- .
atson investigated the sampling

0 0 0 0 .- -1 2 -1
‘Lo 0o o o0 -- 0 -1 1 _
50 that tr (A) = 2{n — 1). E(d) thus depends on the X valves in the sample,

but illustrative calculations by Durbin and Watson show ‘that it ranges
iround 2. If the X”’s are orthogonal : ‘

EAX,)? T(AX)?
—_—— e
X} X}

E 'AX(X A—l —
A. S. Fraser, Nonparometric Methods in tr {X X)) =
sparamerric Statisiics for the Behawioral 5y '

where Z(AX)* indicates the sum of the squares of the first differences of X,.

fean Square Successive Differsnce {0 the If the first differences were small in absolute value in relation to X vaiues -

ﬂl;lndB.LHll’t."l'abull!.hl.loflh :
wrence to the Variance and S 1, - *J. Durbin and G. S. Watson, “Testing for Serial Correlation in Least-aquarcs Regression,”

Biometrika, vol. 37, pp. 409-428, 1950, and vel. 38, pp. 159-178, 1951.
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BO. B 1
RPF = 2550 - 0450 L-T T
°” li? ‘;;m B =5
By = 1—%
=  6.580
Transformed Model
RP = 6580 - 0450 L-T T
withLT-T = 4.95%:
RP = 6580 - 0450(495) = 435%
AdR? = 0.78
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TABLE A-8 {continued)

TABLE A-8

Durbin-Watson Test Bounds

Durbin-Watson Test 8ounds
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The asymptotic variances of f and ﬁcan be compared by formiug ane-.iio
Asympt. Var(B) _ (Pmme [l + 2prf + 2p%rF + -]
Asympt. Var(B)y  (e®/mm (1 — o1 ~ 20rF + p7))

= P+ 2prF 4+ 2% 4.
K — p®T = 20rF + O]

IT this ratio is greater than one, then 8 cannot be considered to be asymptotically
efficient. (Strictly speaking, this statement is true only if p is known or can be
consistently estimated; otherwise £ would not qualify as an estimator. The
problem of developing a consistent estimator of p will be discussed in the latter
part of the present section.) Suppose we cvaluate the above ratio forl >p>0
and rf = rf2, rf = r}%, .. .. That is, we consider a situation in which the distur-
bances are positively auiocorrelated, and the coefficicnts off correlation between
Xoand X, _,. X, and X, _,, etc,, follow a geometrical progression. Such situations

are thought to be quite common with economic time series.’® With this specifi-
cation we ablain

Asympt. Var(B) _ I+ 2or¥ 4 25737 4 ...
Asympt. Var(8)  [(} — p)/(1 — 2prF + p?)]

_ et =2 4 o 4
U=prf =7+
This expression will be greater than or equal to one if

*
V= pri = 20%r{% 4 07 4+ p%F > | — prf — p2 4 pord
or ~2p%rI% 4 p? 2 —p?;
2% — ) = 0.

This condition will always be satisfied. For example, when p = 0.6and rf = 0.8
re = 0.64, r§ = 0.512, etc., the ratio of the two asymptotic variances is cqt;ai
to 1.78. i.c., the asymptotic variance of § is 78 percent larger than that of §. A
similar result can be obtained with respect to & Thus we have to conclude tilat

the least squares estimators of the regression coefficients are nor asymptotically
efficient when the disturbances are autoregressive,

that is, if

Properties of the Estimated Variances of the Least Squares Estimators
To sum up, we have established that when the disturbances are autoregressive
the least squares estimators of the regression coéfficients are unbiasédind

consistent, but they are not efficient or asymptotically efficient. Thus, if we use

1% Sep E Ames and 5. Reiter, “ Distributions of Correlation Coefficients in Economic
Time Series,” Journal of the American Siatistical Association, Vol. 56, Seplember 196]
pp. 637-636. The authors consider 100 angual series of 25 observations selected at randon:
from the abstract of statistics of the United States, They find that, on the average, the first
five autocorrelation coefficients were 0.84, 0.7, 0.60, 0.53 and 0.45.

£

3
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Sec. 3-2]  Autoregressive Dist

the least squares formulas
sulting estimators will still

to use these estimators for
confidence intcrvals, we re:
selves, but also of their esi
conventional formulas for
mators do, in fact, guarar
disturbances. We note that
the variance of f is

where 52 is an estimator of
residuals divided by (n — :
cern ourselves with 5% For

2 i

= P2

i
=n-2‘?:
R 1

n—2

1
=n_2[_?_

and

E(s%) = ~ ! 52

Now we know what Var({
E(=%). We have

E(ef®) = E(e, — &) =
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ElectricRP GasRP  1-YrT 10-¥r T

1983 10.9 16.1 34 5.87
1994 -10.7 -1.8 53 7.09
1995 12.1 86 5.9 6.57
1996 10.9 1.3 565 6.44
1997 1.5 86 5.6 6.35
1998 14.1 1.5 51 526
1999 -8.6 -5.4 5.1 565
2000 20 9.5 6.1 6.03
2001 15.2 6.3 3.5 5.02
2002 -2.1 81 20 4.61
2003 10.6 16.2 24 4.M

ElecticRP _GasRP __ 1-¥r T 10-Yr T

“ElectricRP 1
GasRP  0.587336 1
1Yr T -0.14165 -0.35391 1

10-Yr T -0.30214 -0.26892 0.808009 1
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Rate
Rate of interest in money and capital markets Robert G. Resenberg
Federal Reserve System wl”:""w

Long-~term o capital market

Government securities

Federal

Constant maturity

Ten-year

Not seasonally adjusted

Twelve months ending December

YIELDS ON TREASURY SECURITIES AT CONSTANT, FIXED MATURITY ARE
CONSTRUCTED BY THE TREASURY DEPARTMENT, BASED ON THE MOST
ACTIVELY TRADED MARKETABLE TREASURY SECURITIES. YIELDS ON
THESE ISSUES ARE BASED ON COMPOSITE QUOTES REPORTED BY U.S.
GOVERNMENT SECURITIES DEALERS TO THE FEDERAL RESERVE BANK OF
NEW YORK. TO OBTAIN THE CONSTANT MATURITY YIELDS, PERSONNEL AT
TREASURY CONSTRUCT A YIELD CURVE EACH BUSINESS DAY AND YIELD
VALUES ARE THEN READ FROM THE CURVE AT FIXED MATURITIES.

1962 3.95
1963 4.00
19614 4.18
1965 4.28
1966 4,93
1967 5.07
1968 5.64
1969 6.67
1970 7.35
1971 6.16

1972 6.21
1973 6.85
1974 7.56

1975 7.99
1976 7.61
1877 7.42
1978 B.41
1975 9.43
1380 11.43
1981 13.92
1982 13.01
1983 11.10
1984 12.46
1985 10.62
1986 7.67
1987 §.39
1988 8.85
1989 §.49
1990 8.53
1991 7.86
1992 7.01
19893 5.87
1994 7.08
1995 6.57
199¢ 6.44

1597 6.35
1998 5.26
1995 5.65
2000 6.03

2001 5.02
2002 4.61
2003 4.01

http://www.federalreserve.gov/releases/h15/data/a/tcm 10y txt 4/12/04
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COMMONWEALTH OF KENTUCKY

BEFORE THE PUBLIC SERVICE COMMISSION

In the Matter of

In the Matter of the Gas )

Rates of Louisville Gas ) Case No. 2000-080
and Electric Company )

Testimony of Cart G. K. Weaver
Appearing on behalf of the Office of
The Attorney General for the Commonwealth of Kentucky
Utility and Rate Intervention Division

June 21, 2000
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case No. 2000-080 Weaver - 40

What do you conclude from yoa analysis of the CAPM results?

Tho CAPM it sttt the e cos of iy g from 9 % to
lo?dy Thcrewueelghtemomcombehwmmmlgemﬂsnﬂeeﬁoutoomabowths
Tange. .

Dr. Weaver, why do you nse so many combinations of data in the CAPM model?

Recall that our purpose is to determine investor thinking regarding the values of
the investment alternatives in the capital market. It is the investors inﬁne capitai market
who determine the cost of equity capital when they make their buy and sell decisions. The
various combinatior of variables reflect the risk-free rate, market return, and Beta
assumptions that investors might use in CAPM to estimate the cost of equity.

Dr. Weaver, what did the bond-yield-equity-risk-preminm model show?

An equity risk premium is required for this approach. 1 performed a study of the
equity risk premiums for the four gas distribution companies. To determine the risk
premiums, I subiracted the realized returns on equity for the period 1990 through 1999
from the composite (over ten-year) interest rate on long-term govermment securities. In
this determination, 1 examined combinations of one-year, two-year, through nine-year
annual holding periods. Schedules 26 through 29 show how that study was made and
provide the results of that study. The average four gas distribution company risk premium
was 4.7%. |
How did you use the risk premiums?

I added this premium to the current and forecasted 10-vear government bond rates

to obtain an estimate for the cost of equity.
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Case No. 2000-080 Weaver - 41

Q. What current and forecasted rates did you use?

A I used three rates: a current 10-year government bond rate @ 6.23%; the 2000

forecasted 10-year treasury bond rate @6.35%; and.the long-term projected 10-year bond

4 rate @ 5.76%.

5 Q. Where did you obtain these rates?

6 A The current rate was taken for the Federal Reserve’s Statistical Release H:15
7 dated June 5, 2000. The Jong-term forecasts were from the Congressional Budget Oftice
8 forecast dated January, 2000.

g Q. What results did yout obtain n'sig these rates?
10 A. When the current bond rate of 6.23% is added to the 4.71% risk premium, the

- resulting cost rate is 10.94%. The near-term forecasted 6.35% rate, when added to the

12 risk premium results in a 11.06% rate. When the 5.76% long-term projected rate is used,
13 the resulting cost estimate is 10.47%.

14 The range that contains the rates obtained using the bond-yield-risk-premium
15 method is from 10.47% to 11.06% and its average is 10.77%.

16 Q. Please provide a summary of the results of the three metheds.

17 A. The average results for the four methods for the selected companies are:

18 — Selected Companies

19 Low Average High

20 DCF - constant growth 9.50% 10.05% 10.60%
21 DCF - two-stage growth - 10.00% s
22 CAPM 9.00% 9.50% 10.00%
23 Bond-Yield-Risk-Premium  10.47% 10.77% 11.06%

26
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Notes to CAPM analysis

The 6.23% risk free rate is the June 5, 2000 Composite Over 10 Years (Long-term) rate
that was reported in the Federal Reserve Statistical Release H.15, Selected Interest Rates.
Release Date 6/06/2000, page 2 of 3.

The 5.88% nsk free rate is average of the forecast of the 30-year Treasury Bond Rate for
the years 1999-2004, Value Line Forecast for the U.S. Economy, Value Line Selection &
Opinion, March 3, 2000, p. 5037

The 6.35% tisk free rate is the long-term forecasted 2000 and 2001 10-year Treasury
Note rate from The Economic Outlook, by the Congressional Budget Office, p. 3 of 31.

The 6.32% risk free rate is the constant maturity 6-month Treasury Bill rate for June 5,
2000 reported n the Federal Reserve Statistical Release H.15, Selected Interest Rates,
Release Date 6/06/2000, page 2 of 3.

The 5.27% risk free rate is average of the forecast of the 3 month Treasury Bill Rate for
the years 1999-2004, Vaiue Line Forecast for the U.S. Economy, Value Line Selection &
Opinion, March 3, 2000, p. 5037.

The 5.5% Short-term rate is the average of the forecast of the 3-month Treasury Bill rate

for the years 2000 and 2001 rate from The Economic Outlook by the Congressional
Budget Office, p. 3 of 31.

The 18 1% market return is for the S&P 500 from I/B/E/S obtained in the April 2000
Compact Disclosure.

The 15.2% forecast for the S&P 500 is from Zacks obtained in the Research Report dated
May 18, 2000 from YAHOO! Fmance.

The Value Line forecast for the market return is from the April 28,2000 Value Line Index
cover where the expected dividend Yield is 2.2% and the 3 to 5 year price appreciation
potential is 90%. A 4 year price appreciation was assumed.



Robert G. Rosenberg
Rebatial Workpapers

Page 123 of 130 5/6 VIAA

STATE OF NEW YORK DEPARTMENT OF PUBLIC SERVICE
THREE EMPIRE STATE PLAZA, ALBANY, NY 12223

“~eUBLIC SERVICE COMMISSION # 9
i

WILLIAM 1 COWAN

PETER A BRADFQOHO Ganguat Counsml

Chperenan
L1SA ROSENGL UM

JOHN 4 RELLINMER
Umputy Chatiman

.= e,-F Sacratdry

RAROLD & JUERRY LR
WiLLiAM D COTTE#H
RAYMOND + O'COMNOR

March 30, 1993

TO ELECTRIC AND GAS INDUSTRY GROUP:

Re: Case 51-M-050% - Proceeding to Consider Financial
Regulatory Policies for New York State Utilities

At our last Electric and Gas Industry Group (EGIG) meeting, the
Co-Facilitators asked that we coordinate our cost of equity
approaches, to the extent they are similar, with the approaches used
by the other industry groups. Staff volunteered to do this since we
attend many of the other groups' meetings. We believe that the EGIG
can adopt a CAPM version that the Telco Group is using without

affecting the results of our backcast analysis or the latest return on
— eguity result,

We propose that the two CAPM analyses that are based on the zero
beta formulation be replaced by another zero beta variant. More
specifically, while our original zero beta model relied on a treasury
bill estimate and S0/50 weighting of the market premium and the
company risk premium, our revised approach uses long term treasuries
as the riskless rate and weights the market premium by 25% and the
company risk premium by 75%. We would compute the market premium in
the same manner as originally proposed.

We have attached an article provided by the Telco Group which
supports this methodology. We have also provided a revised CAPM
calculation showing the traditional model {which remains unchanged)
and our proposed revision. summary table showing the effect of thnis
revision on staff's original generic return approach is also
provided. As can be seen, the effect of moving to an approach
consistent with the Telco Group is negligible.

Please call us if you have any questions or comments.

Very truly yours,
.}L&'LLJ /",C' 5 fZ‘Z.__/—"

Doris D. Stout

Gas Group Facilitator

s v
John D. Stewart
Electric Group Facilitator
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19. & 12. A myriad of empiriéa] tosts of the CAPM have
shown that the risk-return tradeoff is not as steeply sloped
as that predicted by the CAPM., That is, low-beta
securities earn returns somewhat higier than the CAPM would
predict, and high-beta securities earn less than prediéied.
This is one of the most widely known empirical finding of
the finance literature. Explanations for these results
include the following:
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1. The CAPM excludes other important variables which
are important in determining security returns.

2. The market index used in the tests excludes
important classes of securities, such as bonds; mortgages,
and business investment.

3. Constraints on investor borrowing exist contrary to
the assumption of the CAPM.

Several finance scholars have developed refined and
expanded versions of the standard CAPM, relaxing the above
three constraints, and obtained brozdly similar expressions
for the relationship between risk ard expected return.

* These enhanced CAPMs typically prodice a risk-return
relationship which is flatter than the CAPM prediction,

This is exactly what the empirical CAPM contained in my
testimony accomplishes, It produces a risk-return tradeoff
which is flatter than the predicted tradeoff, and
approximates the observed relationship between risk and
return on capital markéts.

The empirical approximation to the CAPM which I develop
in my testimony is consistent with both theory and empirical
evidence, and has the added advantage of computational
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simplicity. The traditional versior of the CAPM is given by
the following:

-

K = R + BETA(Ry - Rf)

Based on the observed relationship hetween return and risk,
the evidence indicates that the expected return on a
'security is actually given by:

RETURN = .0829  + ,0520 BETA

Given that the risk-free rate over the estimation period was
approximately 6%, this relationship implies that the -
intercept of the risk-return relationship is higher than
the 6% risk-free rate, contrary to the CAPM's prediction.
Given the seminal Ibbotson-Sinquefield result that the
average return on an average risk stock exceeds the risk-
free rate by about 8.0% in that period, that is, (Ry - Rg) =
8%, the intercept of the observed relationship between
return and beta exceeds the risk-free rate by about 2%, or
1/4 of 8%, and that the slope of tte relationship, .0520, is
close to 3/4 of 8%. Therefore, the empirical evidence
suggests that the expected return on a security is related
to its risk by the following approximation:

K = R+ 0.25 (Ry - RF)+ 0.75 BETA (Ry - Rf)
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10

This was actually derived by isystematically varying the
constant "x° {% the following equaticn from 0 to 1 in Steps
of 0.05 and choosing that value of ‘s’ which minimized the
mean square error between the observed relationship,

RETURN = .0829 + .0520 BETA, and the empirical shortcut
CAPM formula. The value of x which Lest explained the
observed relationship was x = 0.25.

K = Rp + x (Ry - Rp) + (1-x) BETA (Ryy = Rp)

+ er—————— e -
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ALBANY, NEW YORK 12223-1556

1-800-697-122




Page 130 of 130

Exhibit TNN

Schedule 3
Page 20f 2

ORANGE AND ROCKLAND UTILITIES, INC.

ZERO-BETA CAPM

Formula: Rc = Rf + 3/4(b)(Rp) + 1/4(Rp)

Where:
Rc = Required Retum for the Company.

Rf = Risk Free Retum = 6.38%, one-month average ending February 2000
of 30-Year and 10-Year Treasury Bond Yields (averages of daily figures),
Federal Reserve Statistical Release, (March 7, 2000).

Rm = Market Retumn = 10.7%, Quantitative Profiles-Monthly Insights for
Equity Management. Merrill Lynch, March 2000.

b = Beta = .53, Proxy Group Average Beta for A-Rated Combination Electric
& Gas utilities. e Value Line Inves t Surve ings and Reports,
December 10, 1999; January 7, 2000; February 18, 2000.

Rp = Risk Premium = 4.32, Market Return minus Risk free rate.
Required Return:

9.18% = 6.38 + .75(.53)(4.32) + .25(4.32)



